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ijluuUI jjuao$ LipgJjjjJI 

tillJLa-j ( ii Laj 3j_i^>L«Jkl Lj^-^Jo-lJI CjJLkj La ^1 i aj| <j1J La 

Cjl j 5_3jj>_a^ Jj ii. 1 1 ii -xjs <Glj Jls. ^yfl 0-"^ 'UdL? "'*^J Jls-IjJ! Qjjill Cr^ 
. «G!Luj 4ILul i n ilj cLt-a l L^-aj cixjJ_>JI ^jl i n i^U d 1 1 ,i ilL) cLjJLjlAJI (^r*-*-* 
tjl 1 11 i^M (jl 1 a 5e uiJI jl 1" -wVI JjjjJa (j-C pl*j» ^LjLs «(jLjj_i» 
*Lj^>.Li (j-aj I'LgJvajj 4laX. (-;r Lc 1 La JLs. ^1 'J-*ji "J^- 3 O'J ' 'VJ <J- aJe ^ 
pJLtJJ 3_<-C.I^!l 2L3jj>I! tfj-flij oL**J! ^ Ij-fls LLui ■ a i V ijji>-l 

<ul 1 1 j ' a Lu A ijJj jlj !>La i_^ljj,l La! i Lb <L^>L>. Ljj£Li!j LJI <r Li3lj jJj 

mJJJI (jljL^.j-11 ilLJj 1 u a U II w a I Sill JjlUMI ^ (jllaUJI (jJti Ltjl.Aj>.J 
.« Jajvajs Lit (jil LaJ_t£. CjjLCjJ 4_La JjlLajl 

, a ^ p l.tl .J cLuLju^I 3-a!j£L!L] qjj » (jj jJI £-a t_jLiSLII I j-a> Llil 

jlj! La l]}l i t jl_i^ij'^l ^-C- (jl ' LfloLiLa fiLx_uj ijr l! i a * 1 1 p A, ' «£L« rt (jL^ Lit 
^-C^oJI tJLJ>3~-^l J "*~ 1 4— tjl-i I la se * j j 1 -■ ' ^jl i«QjLj_Ja CjLiL£Lal JjJi^tj (j\ 
SjLciuJLa ipJUJI JjJalj 4ja_Lii!lj L-SJ14II (_j-fl>J i4jj_>JIj (jljL^aJlj £^>LUVIj 
(jrt-i^>o (jix. JjWtJ pj I jl JJ-J-a qjz L4I (JjljJ 
1 j * LaJI w I c LiL>. LiL^ijI ^gj^aJj cGLcj-i ^ X 1 ^ji «Lt^L>. pJL*Jl ^jL^ijVI 
I r j I ' ... A \t 1 r I *~j Laj 1 ..'a . (^j^oJa-cSLlIlj t _ J _oJL«JI Jjl taJLll w alaJI 
(juljJjJIj 4_LaIL>JI d (j^-il jji! Lcj^jjla (jr^Lc. j» Lajl ( _ ;t j>-jL>JI pJL«JI 

(j_a SjjJUta ."il se a 1 a ( _ ;r 3 ( _ 3 Jaju (jl <_u_LaJI (jJL 4jI id jiil-sJI 
(jt ^Jt, t Ja-uuiJ (J^. (^1 La- 1 i 1 11 LuSLIj ifiLuL^ijVI 4.0* jJ^a-uJI ^jx. fiLt^L^ Sj^aa^s 
1 j_a Lfl>l i 1 11 j"^l i4_Lu/Lu/t Lflij j" » t (_ylll Ljl Ca2lVi 4^L>- iLxjV i^jLail ^JL2j 
J^JI (jji t-mol 1 Ja. 3^jj i4i^ Laj 1983 ^l^cVl (^Sj^ol La J>Li- 
Cj^\ *\ ilitl ^j^* 1 (J^>. JJ^-i ' .'^.".^11 LlusjjlS ijj>.I jLlo^I (_Lc cJj^' 
I SJjLijJkl 4^^>LjlII <Luii3 4j^sL>.j iCjLSi3l_La (_gJL»3 jJI 4_aL«JI 

. uul I j pj^Hj 4aL2iiJlj 

(^jiaj iJaxi -ij-^c-a I jj 1 m 4j>JLtail J j 1 all t_iLjSLII IjLfls jji 

i4_LJ».jJa_LjJI j-^J c^'j 'lS>^^' <^LuiaLlil aju (_Lc j^J-a J'C i"i_i 
1 1 JLlL^a Lo^a^a Lajl J ' d 2 1 pj l—flJJJLl ^jt icil^aSLiIlJI 1 «L>.lj-t-aj 

I J_fli (J_al_C ( _ ;t j».^J^ : l ; i^ "J-JaJ 4^>-J (jX J-^Jy CjVL>JI (jjs J-J^ tjr^ 
p J • "j a ' ( _ ;r 3 (jyJJJJ .CjLtaL>JI 1— l^vLLall LtsLj t_)LlSLII (_Lt»;J Lajs iJLsJ,! 
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6J3 vSnll 



(J^. 4_ul_»_uj^l 4jLo- j o i .M 4jLa i Ljl (S-^J (jLuuVI ijl-J i4^.l_L2J! 
^^.3 u5t\ i^aa.lS LjL3 . 4_l>.^J^_l ; lJI ^jUII I .^"O (^yll! 2jj ,%..tl CjLo^lI! 

(_jjJ3 1 1 j Lj, '»~ (jSLx-i V ^1 Lajjlso (jl i iuVI 3_uj_j£iJI cfiuj 1 j » 1 1 

^^Liifc.V! lL1j\ i nil (jlj i^j^/l tfj^j jl ^Jal lJ S 4 jlr LajIjT tiJjjj (^ylll 4j^lII 
*\**<t1 tilujI^XI 4_)Jij-flJ ^LLujIo* ^jLljt-uj Lj_A cLiit^Ltll CjIjl>.VIj 
Q^j" uU Ltjlj^l (jV iSj_tx-« £j[2jua i. i i n'l'C" Cj L«-<i"j-><JU (jl LiUaJj ijjjjLcJ! 
,j_0 JlJ>.Ij ^J-i-I (_p3JJLJ <La_Lj_i LajjJlj ( _ ;r A (_^<JI 4j1j^JI J-ol^c jnti 

■ 4-ul i n'l^l SLrtil 4_aL«JI j <L^jL>JI sLs^j^l 4jIj^JI pl^. j ■ oi-j idilj 

(jl—i 2 ^ I * C)La^ 1 * a jj-* tj^-^* (1)-* * 'l**'^> tl ^-ua^jj 

<_ ti\") L#l£ i4jjLijSLIIj 4_oLjj_LiII (_£jJi!lj i4_uj^SilII 4_ulj^II 4_u_Jlj CjI jL«JI 
4 Mi^LLa J^j^-G LjjjT JlSj i4_j£.Li"L>.VI < j*j j «j ill 4jj/J_lA» ( _ ;r 3 L&jjJ 

^1 5uKJI 

j__pt_t-aJ1 4j? _CjJ1 jjj (J^. jl ^"^Vl 1 jjt Lbb^ tjr 5 Lj>il Lul^ fOag J j<s->J 
' l-A-L5Ij 4_Ju 4_jj>- jJj_j_J1 Sj^ILII ^LLaj ijr 5 ^ 1 1 aJ,| 4_o* jJj_ljJ1 * " * ijjj laj 1 1 jjjJ 

^bSJI I LUjb. oiJ -i^j^l 4^ (j^i L^a>U.ij L^jLtLjolj L^jljjtil. 

g-J Laj i I <i K sLp. jj jj^ll I O LseHa-LsaJL I i_aJJll (^yjI/Ljo Jl^J '(J^-" t_!jJjj/Li 
(j^o <_jLlS_II ^ j i r\ j t ij^LkII lJ £ J-^W O' OJ J ^ ■!.' 1 " ^LI-S (jJ! 

Lp. jJj^iaJ I (j^-k^- 1 Cr^ (j'-^"- 1 ^' MJ^? 0 O^J"*^ ii_a2*la Jlj^ JjLlLo 

i^jdl <_ijl jJI Jjt jJ.1 p lj ^ J>I^ ^ j ilxll L^iii^ oLaLUsl^ i,_p2jVl 

cj i 1 5 «jj 1 1 ^t^- o£Li Lfuj ci<_jj>. i ^Jjs_,2_L) z 
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ijluuUI jjuao$ LipgJjjjJI 

i lag 5 q\l 0 ^ q V ,>> 

(J_£. ^ j se ^ )1 ' a rt j ' a-u ' * (jl * iLiSLJI ^Jj ' (J^L>. (j_a Ll!jL>. Lui J-^- 

sQiaLij (jyl!! (_gJLJ^/l ^jjJs^j (Jj-iJ i l<jU i"ia (j^J i JLL»Jtl (j<Utl <-_!jjJI 

Ouj-i 0JJ-a_<J p jl i ■■ ' sLiaJjj isLuL^uVI ( _ ;r 3 jljL>.^/l 4 U ~n\ t VI J j" i ulj LiaJj 

oLal i'r-il_i l_Loj 4 j 1 <- IjJkaLtjJ p aoLaa.! «UjLu p3 i«LcL«ji/ LujJI J-aol 

d joUtl Sj^ill! CjjCLal p3 4 Li j i ^Ja ' j j^-ij 4 £^H>^ J^- 5 3-^3^ i ^- c, J^- 1 

(jL£ 3j_a (jr^J isl.iVI 4jj^ i,j}L<iC^/l 4iejj/lj i'LlLc a .' Sj 1 4-l»-^J jjSjl! I J 
• tj^ uiaJi (jjJUl jljCLal (Jg. os.^±a «Li (^^-a-i JUJL>. Cluj (Jg. < aac \ pLtJI 

4_j_aJ_C 4_2_jJL>. Lfl>JJ_2_] J-! «I_JJ_J^ jl JjlJ-C. £_2j V 1- I I n-wjj 

fiLji£LI1 Sj^iiJI (j_a C^jL£ mi ill cU_o JLl^JIj ^l3 T uJ1 Sj^IlJI (jl i4_LC^_ua J-aj 

lj_a> 5_4jLs. I g-3»Lxjj (jL^j ijL>JI (jjijull L^ajj '(jj-><-!l I j ■ * -"* p-LtU 

^Lc 3_jL«J SjujljJI jLSLa^/l ^'-^ «j t;r l£. Ij^j w SL ujLjSLI! (ji I u . n-wj 
! j j< r^" II (jJI >c: juj t 5JijL»-"iMU cjLaUoVI j j^Ld! cj>LlLoJI j ! 1 983 

JLa_J ii_Sj_JLU (jjA? J ^ ^ I Cr^ '"V^*- l£J^' (j -3 ' ■ ' ^ ^ iiiil jjj 

SjLcl w I c jl i£_IaL2_U a jlj Stlj^S ( _ ;r 3 j^cjjJ! (-J ig. lj-;L5e_o ^ i ' i^jLaJ! 
4jajj_<I/ i4-^3 ' a 2j " (jia3 (jL^u! ^J^"' ' Lxjs jjl^l (_g^r>o V (^^J i L^3«lj^ 
JLv ( _ ;r jk i>j_fl>j i a 1 1 J J-Ij-^- ^1 pi «-ta II p La J J V .dilj JjLeJ (ji 

jjg, jj^alLaj pjj t^l taj '"^ JJJL>. ^^y^ ^ < a a L^t-^alj fiLUsj-C (J^^J (Ji ^' ' 
2 2 I « ~ 1 1 CjI o j I ■»" tl (jl j j C iiiJJi c_iJ*-J tiijO. VI i alll (jjj ^ujJbJI 

icLajJalj I njja i La 3J| j»l jitjjj/L 

(_gjjl ' a2uX I i^jLSJI (jjs ^>.j_La 3JVI tfjLai (JI «i «~ i ill (jjij-«jJI ^1 ^Lbsj 
43jjLa i." 1 1 njt ( _ 3 jJI jLSLa^/l ^ylz. (jjij^illl ^-^^ '4-iLjSUI I jut 'Lij-JcJ 
. Lalj^ (-ys UJIjul JjUtjJj il^JLUt-Jj iLAj^llJLa .<ujJ 

SJlSjla i4_t-aL>. (^j^^J^-laJI pijtJI 3^ aJ 3j-LaL>JI ^J^l uiXI CaJc u^>i JLnJ 
oL< ob "t -H" j'l l5 jUU V l^jUII ^ d JT-U I I I 4 < J I r^l (jl 4jk.jJ ^yJJ 

Ji" i ill La lj_u£j . I j ui^l h (jl liil j (jjs J^lj ' Lt-Lqjv L^j LiajJeJ (_^SLI 1 1 a a 
CjLlIII (_gj jj Oi^jJI (j^ 5 * J-^Jj ijjjiLlII JjlUajj . iLaUi^JI 4jjji1I J-a^l \jJt 
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6»pAjLolII 



i4 I j"l <l" < J J I C (_(-v| jJI JJJlILi I jlj » U1J (^SLI 3 njl I nil oljljVI J t 4 i I gjJI 

jj_2j (_gjJI p_L«JI ipl«JI (-J -2jj (jl lj-5ljl lij SLpJI (jl p (j <i jj 

Sj-i^sLkJH 4lLuJI 0 JLfli ( _ ;r 3 (jLjul JSLIj . 4_uLcujVI 4-a JL>J i_3JL^j LuLcujJ loir 
p mi>*i" ,jJ 4jljjJI 0 j-fl> (jl j^lC. ij i nil jl JlC.1 lJ £ 4jljjJI ,j-a 4 La ■ ak 
& T a \S'^- a ' J '(3^-*-*-" Cr*"*"^ qm\j1\ J-*-" 1^1 «l i«Lu J^>- 

pJ_«JL] p j " 2 J J-C I j fc. a I ^ j i<ULiajj p;^l| (J^. . U'al -»-t I pUtl 

SjLjJL>- 4jjjlHj i4_jjj_a SJl p^jjul jj-tj I."'* o^ 1 -^' * 1'*" tiJujjl • » I a U 1 1 J 
i4j|j^JI J_ut uti II 4_<_u J_La>» ( _ ;r fl> 3J^?I dJJj 1 LgJI n »"i < nl (jjJUjcj p^-il I j-lLi 
^j^* Jl (J_a^,j i L$_ia j-j_>JI <L>.j 4_j_a_uJ p 4_r»ol tii-o* «CjI_Lij>JI 4_i_ujJLfl> 

(j-o jls i—iJJJlLa . LgJU (^L^ul^LII j_jj_JoJI =l>- ^Jl i nj3 (^r^- j-* - ^ 

j Laj. I jjfc JLx-a lJ ^2 4JL>JI 4_j£. jjJI i_3Jl#j <j-L$j>wpl (_p3^c ^1 4jL£ t_J!>Li- 
^L^ <jja <U5 JjJ La 2*1 jJa a*J * j-tl -Jj*fJ i(jLuj^l SjLUa^ ^J^. j_a La 
i^jLSJI JL>.Ll3 i,_jj^jJI j (_,-II i^-usjlII (_LaQ]l ^1 CjI_o>L>oIj 4_o~jJa-u 
4_aL>. 4_jl l_3jjuj i3l_j_>JI ^)-i_u-a i _ ;r Lc. 4_llLa_i V 4_liLa_i (jl ijr 3 jj>. 
cLuLcuj^/l 4_alj£L!l (jLi (jjjjia-Jj i^LjjJI L$3jLi£j S al , ^_y±A$ t 4j_mL-u (^yi 
cLj l_3 I j c ^JLi jjj L?e_ij 4 L^j (jLi_uj^/ 1 ^***'^ 1 pj {_y^$ t L^J ^J J-t-»-a Va^K.r t 

oLjoVI Jjjrl") (J^. t_gj mi jH ^ai>J,l jlj^^/l p ^ 1 11J (jl J^J-^ J-a^lj 
icLcLlS (j£. 4jjLcujVIj ijjj_JujJIj (j}^L>.VIj p j S 1 1 'jj^' ( _ ;t j>-jJj t uJI ^ aUII 

Ltjusj*. Lijlj 1 j^jJI 4j«jLla l-J l^"jj lifljjJLl V ^LilaVI jjIj j^>-LiJI JjulILs 
(jl j^j'il'a, , , Uj ' ^ 1 1 ^Jl (Jjju Ljj < mi lil Lul j^jCu (jl LLlLc (ji-clj jlj^L^ 
Lxil ^jLiJI O-^L^jI (jr^i Cr A J-' 3Jjl-=" (jlj ' Ltii-b jj-JI 

Jj . 3jLc (JL2j 1 1^ p j flail Lc. tij 1 njt i_ajjjLA L«^ pijtll . siJLj/La SJjLa^s 

Cj|j_&LtaJ!j jj_a^/lj Cj^Ij^>JI I a 1 oj (j^J-j pAjJIj iujLSjj^I 4jjLc 
La ^ la ■ ul aj j 3. VI I j m I j . '-^» j J . aj (jl JjLajj iCjL*L>>jVIj Cjlj^jctllj 
4^ ui itl LLLul (jS>-I i4l^2xmXI jjLa^JI i_jL2jjI j-jjj (_^j-II njuljill 4j j n 1 nj 
i>l_=»o ^ mi i II ^__j_a^>. jl£ujl 3jL>. - ^ *j Jail c_t-ujlu LllSj (j^. j-lajGJI (^j_A 
I j 1 S[ — i t(jV J "1 i nVI =La_uj IjjI ( _ ;r A 4 j n Utl LLLul^ (jlj i3jl>.Ij 1 " 1 1 j j * a 
aj SLaXI SJVI njLcuJ^I ^1 4-u-uU (j-Aj 1 L^J 1 a seJ (jl i-^*^ (jr^" Cj^Ij->JI 



ijluuUI jjjiCLOg LipgJjjjJI 

aJl£. £ya LtiuJ Jl9 i(jl_*_uj^M j-ku d (j-° t a L^lJI (j I iJJ _ULX-i i ^ 13 ^L^r < u tl (jx. 

(j-Lc j->La (j-jL^ (j_a (j u j I a nil! j (_ya j^Lii jl j il ^jjj-UaJ! (j-aa ^Uiill 
uj j tl ^L^jJIj (J_S_»J1 j-j->«-j (jt^-II Cj^vi ^ uill jj-a L^ji i Lij-t-a^. ijr ^ LoL^jI 

i>L_>uL) La 5^ m 11 a jJajJI JulCJ i Lo (^ij j-ljjljJI JulC jJL>J1 

i cLoJJJL L?e_3_Lo jj_ualJ 1 1 JJt jj-a J-i (-JiJJJ, 1 ^ Lo t i Llo Lo t ^j^- 1 (J-* J 

<LlxI/I Loj ^cJjlJI <La-uiLaj t 4_tb Lo (jj (Jj i(_^ia^s_o ^cJL^. < )Li£L) (J_u_l! j-Aj 

jJj>. J_oj i ^A^, (J-^lLjj ^i^. i _ r 3 (J jj>. jJJ 4_Ll^j 4TlLcj>. 4j t J_u i ^JjlI 1 ^jj Lb 

^L&JI 

<Lo£Ljt_i Lo^J^jjJI a 1 JLjej-uj 1 J jj>. t4_u^_*J1 

( _ ;r a p£LxjJlj JajIaitjJI (^ aLg-mVI J^Li- (j-o (j-jj llj JLs-ljJ! jj-ill 

(j I JjJ l_y JlJ I ju (_£ jJ! ujLjSLI! (jl . 4jj ui ill =Li^. ^lJI =Lj/jLi^JI jai^. Sjj i m 

4_aI_>>jI (j_a d j n it I (J^l (_ ;r it ^ nUII ^jl2hJI (jl (^jLai! >^Lkj ^.Usjj 

(^jp (jl i-< -yj 3_JLjJLI 3_p-LlII jjA3 .(jjji-Vl sLsIjlaI ujU. ^Jl <g^>.jj 
(_^u_uL2J.I (_^c jLi^LlIlj iSjill Jjj ^S_al < i .illj 3jj_>JIj &l fllJI (^1 lajjiJi,! 
CjUal uilll i iijlU «L>-L>JI ^1 j j i"ij (Jj ijaLiJI (j£. jj>-IjjJI (^yl*^ 4jjLjijVI 
i4j^L>. (j^a.^Jj^LiJ I nUtla i all tfLso^l (_y£ I j i SjLclj d J n Utl 

(j a 2j ' * LaJU^. Sj j j^ II 3j-uSLJl (jl i iM*^1 CjLal ifrl jlj-jl (j-« IjJLJj-l (jl 
p ^ 0 I r- | j U ij i (j| p j j I c j 4 L^j?ejLu (j^, j ' aa * j tilt^t_Jlj 4_*_ulj jJI (JjI i ii a 
p a. \j j /"<! ZLuIaJj ip^jlj^a-Laj pjtjl£Lal ^ j ' aJ (jl Ij^ljl I jl 4jjLjij'^Li 

cjI_LjLiS_II (_p_a oI_«ji11>J,Ij cjlaLajJla 3jj ■ ajtll SLpJI g j i u t (^^a LLs^p. 

I j ^ ml 1 i j pj La L^-jLljv (_y^ jlj n" i hVI , ,," V i(_ijjj>.^/l 'LlxJI 

( _ ;r cl_aJL>.VI p i n->JI f_y£ LJlb JLajjJ ^aJLy (jl pLlJI 5 I taj ■ ul JJ . ( _ ;r L>.l jJI 

jl i.n'tVI SLpJ jj^I (j-cji-o tHil j 3Ja>Lc: j^of lil (jjLvuj^' iSj (j-al-2ill 

j < a • j * (j_SLJj J^E-i-i (jl I I jl . >. A i » J^**' ' > ^J-^^J lIq (J^- JiaL=»o 
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6.,n \Knll 



1 ofej ^^^Jj^iaJI jainJI i"«l fl ^"^ « j jUi sua Lo-jl (_gjJI LcjL£ jjfc I jbt 

LjjLSlj idCj-Us jjs I 983 ^Lc 4jL«J Cjljje-La (j- 3 L° p " * " I 'J 1 J 

(jlj i^^jjlJ! J j -r It ^ a I afl H CjIjjJI ( _ ;r 3 Lclj^ J 1.11J (jl ^>.j_cJ Liilj 
tfLcSj i"i 1 ill (_g jdl ' *j*»tl Jl^>J| (J Jjlj La (_^.l ^11 (Jj^JI I J-A ^Lajjtl (j-o i—fljL aj 



IS 



4 ill ^ i h$ 

d_)L_) ^j_jJ1 <Lj_3 ^jauaJ Lj^. j-ujljJI ^Lfu 
L_(J jj ' J I L^J i 1 Lea3 3j LlC ^jj-AJ « ^Lu u 4_LC LxLtS 

4-S-ui-2 Lc j_i i La S d-uuJ SjLulJI £JLA 

^aj (J£^ L&jJuJ_a J_i 1 jUj jJia_i 4_^>.j <La3j ttfLjjCLi uaJl 
<j-a (J^Lj £ Lo_3^_jlj ^jSLa-i V j-ua L»_L 1 j-uJuJI (j t Jk£^3 

i j_jjLiJ1 jl hi a tjr 3 ^jna-lajtll CjLoL_o2jV1 £JLA <JjLi 

(JSLilij cjjl>.1 Sj^LaJI ^jla (jl ^IjJI . 4-ujJLl 
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(jLuuUI jjjiCLOg LipgJjjjJI 

(<j 41«-s^M jjj-^ ^1 (jr^>- . ( _ ;J iLJjj-Ll! j i ajJI ( _ ;r 3 4c!jjJ! ^IjJiiJ 

41x-i^l (jl J^jjJ '(J^ 3 O -0 L&LiJL££. *Li£.Lii>.l CjIj_uJij (j^s Jj 1 c < (jj^ 
. 4Li£L] ui ill £tjjLi J-^Jju rftlkc I JiLaji (3_ul jjl 4jJVI) 

5jj uu II ^jjLi (j-a Sj-^ joHjiej (jjj-JajtJI (jj-ill Lui «Cream» J-2i*j 

LaJ_lc ^tjjLlII (_)_La La ^LcujLj d j i i"i £J^>J Lul ij»Lc 4 i mv L^Jola 

luXI (j^-I ' LaLa-l S JLjJL>- LuJ) (jr^- *— ^ n<> J-La 'Lj-y^. 

4-Jlj>. 3-!^ J ill Sj^axJI qj^S 'tlhjj untll_g JL>.l^aJl (jj-iLJI w a p lac j XI ^j^'-w ( 

(^-iJI CjLcLijjVI , I *l ' » La a (jH-ll CiLal i A,\ flLLLaj&a « ( _ ;r »i/ La-iij 

jl^lJu-u LJjLa i L&L&la (^ill j_usjiill i L*l_t>.ji=ljj/I ^^Jl ^oUll i L&LiJLa j 

j«J 1J— «-> ^ i I II II jj_a CjLLa . l_Lu Le-Uslj ^jl I iul\ ^1 ijLjoVI Lajlj) 

.^LaVl (^Jl 31a jll 4l>UajVI vliJiJOj OjJl^JI p la -»-" I ij ■ a£ ^ SLsii 

^3 jjilll LLa-K-il Lo I jl liil j j-Uajjj 1 1 J i ■■ a ' ( _ ;r a_uj Lj^.^1 j-cSji] I 

•.LilLi^a ij«x.jJI <Lul j) 3jL>.lj Sjjlj) 

.5ls>UJI SuUaJI Sj£LAJI-I 
■ UJ^^UaJI ^iiU-II-2 

.£-a2ij>J,l ( _ ;r 3 L&jl uLu 1 1 — 3 
( _ ;r 3 (j'ntj Ltjalj S^SLaJI i.'it j i^iij SjjI jJI daTi^lj 4_lL«j(JI La I jLs 

c^jL^ I jl (j-SLJj 3^^L>. Sjljjl^. jLSLal J-jJoj u I r dJJi jlcL-u i^_«JljJ,l 

(jjt 4ijj>II (jLa I 2-a-JajJI ^jl i ,i"ill SbTj n»ie-JaJI iiJj^J.1 LL^-jJaJiSLlII 
. ( _ ;r ^.lj Jjiail «l jx. u alh ijJj^J.1 liili njJj_>J.I I jjt Jj^J 

"J ulojls i4jl3LLII » n 1 1 (jLcaj^l (jljHi.1 J Jijlaj i4_Lx^/ uic 

j<u iSjLjSLII ^Ijlo-Li £ LjJLc Sj^s J jjiil I jut (j-i>- (<u i jjljju njjSLILi i4jLiSLi 
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(Jjl (£y_j_Ljj-C.) (jjU^/l £j-ii-l Lajii^. j uiC (jjixLjJ! Q>2J! Jui/i 5j a a 
jjLajj ^oJ 4l>.j_a (j_a J 23 * j i_ijSL!I (j-a LijjjI d"*^ '"* jS iS-cLJa 4_cj£La 

t_<jSL!l ^Lijl I Jj a J-^J 'LLs.j.a O"'! C ' "*00 4jlu/ J-lS LjjJu-u (jl J-i^. i— iJ I 
• AJjJI (j'>^ '000 >* J-*j-° (O^J (jJJ ^1 ij* i nil ' 

J jula ^Lc J'C jj i_tjSL!l j-<iu J jjla ( _ ;r a ^jl i iuX\ ^LijjV! (jl i Lis. 

j iSiC d i n 3j_a djnUtl Cj^L>J,!j CjVLojU jjlc I kcL eajj li-o- 1 I J)L>. 

.SLajLfliU JjjJI LaLc 

^ »j iU 3j_o-^/l (j-u^Liill ^1^^.^/! (J^Li- 1— Sj^. La (j! «(j M'j'^jSLjj)) (Jj-Sj 

SJjU^s SJla ^1 J>Li- ' a iftiffi La SJLiaj jjLaj (jl <jSLaj V *<LpJ! oLoLCJI 

,3j ' "j («-! (jj^JI <0jJl2j 1 950 ^Lc ^Ij^. Jug miU jj^ujsjSL!! Jio (<u 

CiLjl j i II ,j_a l-S^L_L».VIj JJljL<JI 3^jLa £-jjj' Ly- 1 *^ (jl r (_J-JJ-a L^J 

^ w ^> t JuLJ ' Jj <LuJ 3j-pe_a Sj-u^ «Lcj-*_u_ij 4 4_laJL*_a CjLuiSLij 4CiLaj Lt-Uj 
(J_Lt-£i^o ^jl i n"itl CjL>.^_a ^IjJ (j-a ' a 23 4(jjjt_) w g lag Sjls jjj_t_Laj£L!1 

3j_2JI Sjijlj_lil (Jjljtlll cjIjjI (jjs fj-^c eJVj ''-'Th 1 J- 0 ^?^^ i3-3j-«Jil 

^^.3 cbCj i ii II CjVj_«_a '"■ » ajjl LjJj^. La_i3 (j^ajsLiJI jj^JI 4j^lj_aj J-^°J 
. . 3^jjiil j I » jj^Li (j ih i ii ij.3 (JLa . 4JL* j_a 4j>.j J ^1 4ijjtil Jj LaaJ I 

. . ifljjiil jl (j^Lc J j i -«»tl cLiJ (Jjill I JUt «L«j>.jj (jSLI «3jiUI (jjk . . 
Lo^ jj jjSwtJ I i_dj^s_a (^Jju (^y^-JI » o U ^jl i n"it1 (J_j_t-£iJtjJ La 4j-uJuJ1 ^Jt . 
^3 jGj Cj I JlojI (_yJ-II tiJJj j_uj(liJ I ^1 j II j taa. I (j^I ij^jjuJI ^jLjjj (_5-t*;J (JjL^JI 
SLl-aJI 31 " ' S_3jjl1I (Jj>-j_a jljji 4j*_uj sLj^-jJj^uJI ifljjlil j^j ( _ ;r 3 

4_j_CjLj_aj 4_»_3J) duJL>. *-^ T p* t(j-j^ igijJI jj-aJI (^jjliUI ' a ■ aa III (j_a UjLi 
jf iJii^JI JLCi/l (jjs JSLi ibua (jSLaJ V (jjJI JU>JI (jJI j^l (.-ili^j 

(jl (J_l i L^_J^_l_>iJ jt «L3jjL_LI Cjl i n ( nj-ll (jj-^ ^-Ij (( fiLlAJ-lla )) j-jHaj 

jO-At (j-a Jo*!j ^jl i n**(T1j 4 V ' ajl^ i^La^^l (j_a ui itl j-^-J JL>.t l_Aj-uG 
(_ ;r 3 (_gjjcj (_g jJI j_jjJLlII J Jl«jsj S V l_ aj^ . Lll »j" 1 11I j La^S l_La I j BTj 1 Lll 
j-u_uj (^jJI j"^' (j-a (Jjm_lJ t ^JLs-- 1 .JlI I Lujl jj (j_a ^j-cj-j 4 LlIj^. ^JLjlII 

LaJU£.» 1 Lcii.1 j (^ ^jl 1 .1" (^1 j<u>.j_u LcvjLi. ^Js ^jl 1 ."ilLa 1 LuLo. (^ d jlr 
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(jLuuUI jjuao$ LipgJjjjJI 

(J^-dJ 1 J^Jb ((cilia- I 1 ijr 3 Jl) Jl»_i Ljjl ^_a (jLa 4i_iLl^>. »Lj lo VI j-iilu 



_}j^?e_a (j-a^ L*_alljs_a i Vjm_a Lt-g T Lrfc-a V i 1 J_)JL>. Lt-a T LTfc-a ^ ' i ^ji ^Jl 

LijLs iiiil j j_a a i 'r-i ^3 I JUJ (jl Jju LjJ Li^j j«J d Laj i nxll d j ^ U i 1 1 

. JjlII £_a L_il_jS^lJ1 LuJjLrfc_a ^£ Lu_oAj1 j-a jj ^jLl ^jjjjj^ LuL3 4 1 J 0 J a * pj La 

V SjjiUI (j^/ LoJlJLc JLiiJ! ^1 ^Llrsj j_i^jLni! (jL^ij^! ^1 

L^jl . i ( _ ;r Lujj ' iujj I i eaj] Lg 1 J i ■ La 2^ ^ i j^" i ■■ a Jo jt->-^ j j i uj 

^jU", , ,, i jjj LliLa (_gjjjJ! [jlaJLaU LlL 33 jjjjjj Cjlj-a3 JSLiI/ j^yfl 

CjIj^oxII ^j_a ^jLjIo L^jI mi 4_o*^J^_uJ1 Sj^allJI (jl . L$_a^L>.lj L$j1j^?e_Laj 

SLj^s. (jJ\ 3j_>JI (j_a '— j a j j_3jG L$jl . JijjL5tlI! £j i i auJ itLLLSgll 4 J n Utl 
L^_ij_ljL«_j ' a al J-XJJ i43^jLa j^tc CjIj-JLLi fi g^j. I jjj i jlj^^l jj^j^La 
i LoLbj i LuLl^j LuLo. jjl-a^' (jJJ 3-a^LaJ! CjIj-JuJ! J i aj LaJLlcj '*J-° (Jj^ 

i i^jLiLajJ! cjLa^L*JI p La i L^jLa iLuiljjj 



' ' a ' ga * ) < 



^^-t^jJ^-uJI Sjjitil <LulmJ*| Cj1j^?e_LL1 oL>u -ij-^JI j_j_ua_L3 .... laSL^j t^Ju 
i^j_jJl j—jjuj (jL-uJ^/l 3l_j_>J 4_u_uL_u VI 4_u_aAlI1j 4_Li_tlojJ1 c_u1jj>J1 (jl 
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«Lcljj p I « t £_jj_<jJ! jjt-wtl J u^ki lilljj ij^jjlII 

JLjJ_>o Kj miJ 

«U3 ^paj 1 uj l£jJ1 julaaJI jj-* l^ffi Les genes CjLu_>J1j Heredite 

^3_j_L^t_jJ1 » LjJL>. ij? _<i_<_u_i La pSL^tlJI fiL2jj-Laj A^-CfcJb lJ^ 4 Lj^ J^Jj-i 

5_1_j_j_L! 1 jujl^j J/CL^LJI ^J-^-' J-^J (( Ectogenetical ^yJ—j-^JI 

5_*_aL?c_) c_JaJ1 4_jK ^ 9. LjJjlJI ,jl 4 Jlilll (J-u . <j£. j^jj «Genes oLU»JI» 

(J JJ' 1 A (( Ll-L lj>. 1_Ljj_£Lj» 1 j^JL^q-seJ £)l Lib Ju>. 1 1 ^**' - til « Jijj-dJ Lu_u » 
<L_lj>. jJ j_i_lJ 1 «Ljj>. l_(J 1 q-A V Ljl3 1 JL>. |j LjJjj>. 1 ^ g * a 1 j-lSLtTuJj 4 ^_iilbt_a 
<(d_j_Lj_>. d_>Jl_»_aj d_i_u J_ui)) ^L^sJj f 0 -^ 'uO"^' ^J^- 1 -*- 1 * DNA p^g^K 

. SJ 3J L*j3 Cj Lu l£Lo Lj (jj-J-tJ 1 Jl>. <La JlZLo 

Ijl^j 51 0 1 .ill cU^1j->Jl cjLijLSLJI i uij 4 L^J p ^jj > <aj t_ < i n"»» L^j^ ((j-loSLII)) 
file Ljj>. 1 j-lSLtTo 1 jl>- p L>o uxuu ! j-i juhj Vc j-^ p_Aj-tc j (j LJ 1 

«.j-Ll g-^taj ' uj Oj3 !il DNA CjL1jjj>. c_4-j^jj S^Lcl L^aj 4jJoUe-o (J^. La *" 
• j^yj-uJl ^j-*^! (J-o^-j d_ajLu3 j-ul_»_a (3^J (1>^J i4_o^ ^J-jJ1 *—)j^>Jl 

<L»J (j! i^J-Ll itl!! jb ! JLA j^j (j-Aj j-oVlj i4jL3jHa 
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ijluuUI jjjiCLOg LipgJjjjJI 

^_Laj_oJ1 (_Lc ^ ' a « £^)»Laj ^jJI 

(jjSLj (ji ^1 a « xl I j JLiS ijLLai. I (j-a J-°^' l5 J La '_' LI !j_Lajj 

(J^>« JJ^-J 4_j_jLtia_3 (J_aL*_a ijr 5 \jJb {jja (J ^\ Cj^t_d! *i!jL>.J 

. 4_<tSLx_aj Sj_jJ_Ju 3_jL3jJ 4jtUaL>. SJjjtla £ *-^u jl j i nj"n LaJ_t£. 

(j^o «LjJJ Lo jjIsjj t_jLjSLI! J!>L>- (j-a ^jL2J! d i u qlj L«^ 

i Laj J uj a (JjJlLuiII (jL-ujI ' tLOJ ^jL) j-aVI w ' 1 Jl9 ^Jj sk\ i" &lj J ' a '"j 4_a£L>. 
C^S^J! ^ ilaj^ij j-usjCU! ^jlc 4jjJL3 ^-SjlILlI.! ^ Jaj^l i^jJI '(jjj iSuJI 

. 3 Jl>J!j 

(_yjLLajj.il! *Lo.^/! ^oJL«J 4jjJij <_ < j i nji (jjsj-Jl 5JjjJa ">J-^ ^A3^ 

d j || , ,i Mutation *j a La ^Lj «(jjJLfli)) 4jjiij w i a 53 .((^jJLfls 

jls (cjULaJLaVI) S_j_jjLiiJ! olj aLaJI (jSDj S'j < .i «Genes cjI_Lj_>JI» 
J-C 4 " x ~w CjjLu/j t4Sg^XI alaJI j Laa. L? Laa» 4jL^1I! ( _ ;r 3 i_ . j i n" 

» ^ 1 Li t I ' a 1 1^ i 1^ i n H l_u Li 1 _l — L£- aj * a 1 1 

^JJ 3j_ZuLla ^g^j" i ,i L^jLa S'Cl^j a «Gene <j^>>J! 3_ujJI» (jiuL^ I jlj .^LUI 

i -1 1 i eaj ^Li |j| JUu i ill L$LaL>J w La «" Lx-ijj 4*C l^j a ((4_uj>J! » (jSj j«J ! jl (jSLIj 

I 3j_l!l^ (JI_lj>. I J 2j S (jl (jSLa-i «4_uj>J! » ojLai (jLa i o^'j- 0 ^ 

4_lLt-a^/1 i>J_t£, p^l A"." dt^j ^3 Jlj-ill ( _pa1j-ai (j-* j^paj-a-l L^i_aL>. ( iLt-aj (jy^* 

Jl>.1j ijr II aj *" 4 LlA I i ^qj"." ((4_Lj_>J1 )) \ w *^ ^Laj • ^LiJtj ^Ji^jj 

3_LjLSJI (<SULlj>JI>> (.-. j j i n" Sclij^. liLa >U^M ;t . >4 , 7i~ , „ a j~>.~\ 

A3. 1 L^a Cj ^_a (.iii n" jqJ 1j La3> ((cLLjj>J1 » ^jjr 1 -" w *ij j-ia/LtXI 

C^jLj^jIj i^jj/Ij jLaJ Ci j j i ii "t L^lLs-j ( _ ;r 3 L^j! Jj La SjHa I l eajj 
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cL?UI ft, m Via 3 O-LpgJgjjJI Sjgi)l (jjs (jgjjiiaJIg AjslgJI (JjHJI 



((^jjJl-A)) 4jjJsu ' i ' .... 1 Ji£L&j 3jj Ji£. Lo* t J-^. 4>^ll j^palj-aLl jjjj-uSLJI 

La LiJLc. ^-1^ lillj ijj 1 alJI ! jut (j^LlII <_ ilr I j j 1 n + tl 

ijj^e-i I i 1 11 tj 1 LoLi>.i jo-A (jHjl - - — ■ ^ ^ (j^ i^jj^ J-"^' jj 1 a II (j! (_Lc d 'Jj uiij 

at jj^j-II J-^- 3 U jj . >itl ^jl : l_AJ)LA_a 4JtIs3L>. «L^_uj ijr II *Lo*t 

.sGLiiilj jLojJI 



(^jjj^Jj ( _ ;r 3 Ljj-cl 1 11 "1 JL3 ^jjLx-i ^j_u2j «Lo-^/I joi^. (jpLis. *L<uj 

I '...Ail 4_jJ|j L-LiSLa? ^Ij ui ill Luy>.Vj I * . ..A iS? 4jjl3|j SjJij 
^jl i-il^ **i 1I1 a a j At ( j JJ L_ol^ LilJj) ^A * i ii_dj^tILaj w JJ jLtia_L4_i 

d ... A i ^L>o ji ^jl i n 1^1 i>L=»o 4j3 _jj^itlLll ^jL-ajVI {j*a ^Jl^J 

t_3JUjj t jj J ? uijJIj JL>«I ^11 (jjJill ^j^^**! 1 11 (jy-iil ^5rh^^ ^J3-^^ tj! 

sjj . a II i-k-LaJ (j-Ilj i(jl 1 ii '^1 (jJaljj I fl-ui£ ^1 (jj)l L^aljuti J)lji£. 
JiLj JiJjVI JjJall ■ fl-ifjiSUI . «Gl j) ^ j-iajtlll JjL»J LoJiic (jl 1 ii't^U (_J JuVl 
pUII ^ j . a 1 (_3^_*_o ^jl 1 niVI (J3^J t^J-II ffl taJiXI JUiljLlil ^_i£jJI c_t_j^j-(JI jj^. 

dU j£j hjLjij^I ( _ ;r a Q^SLij (jj jJI i\ 0 Ult 3 jalj-Lo SjLiLa ( _ ;t ^.^Jj t l ; JI j j*C A"tl j 

1 A .^.Ctl cLlLj^, ^£ (Jlj- 1 ^jl mjVL) (jj 0**' j 1 (j-^- 4 d A , AH 

4jjJ^j j-jSLaj 4_A_jjJa ^1 Jl^-**i t ui i>J_A 4_L>.^J^_LiJI SjjIiJI JUwjljj .M-tisI 
ui U JjLllJ id j I aLxJI 4-j-A_uAaJ| » jS[ A", 1 1 4_2jjJo 1 allie-i t-j^JLj/U^ 
J i** (jl iSi ' Jj.«tl 4iuJo. 2 Ull (jjut 1." 1 1 njlj 1 ujVI JL>J,Li 
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(jLuuUI jjuao$ LipgJjjjJI 

3j_&LLb _}^>^a-3 t4_j_uj^?eli]1 la III j-iSLollJI 4jLjJaJ L> j <^g3 (IhdJU^ 
4j>^jj Sj^jILa i " 1 I la a. ^1 a (j-o (J^Jj'- 5 'OJLh!-^' e ^_> c J-°' jj^"^ 

Sj^i! Ijj i aJ , jjU>*.lt Cjj Jl>. *J J^J 6 " ^P^' jJI j-A (j^jlj'-i (j^J 4j»Lc 

al_«-Ia II (j_c (_i_Llitj V Ltj-jj-aoj i .1 ix\ Sl_j_>JI J-C 3j_jJ_U 

CjJljo La 1 j-a-iU 4_LoLd! SJaLtaJI j-jjj L^jl i(JLua «SMj CjLLusLLLillj 

4 La La^_l ^jl a ifrl < n j 1 11 ^ " ^ lj JJ 3l_j_>J1 jcJLc ^Jj . >»a ^jt ^J_aIL>JJ ^Jjt^t-l 
( _ ;T jjj^>J! i_4j^jjJ! lil) jib j 41ijaJL<£LJ *Li-aL>J! CjI a ■ ■-'II ja^i ^-(j^iljriU iloIij 
JLi-sLjJSIjj CjIj-jjuJ «L^_uj Lul n 1 n"v jjl^" ^jl uu VI ^jt . d a i n-»J 

4 «-LiIaJI LglLal 1 ajj fc. '"■ — i 5 >5SLi jl 1 1~. ,Uj »" ^ I ^ .It ^1 , ,, iVI 2 a I A 

4 fiLatj-tlaJ 1 -j < a sc * Ljj-laj d j^j'** (jVI J^is-i (1)^- J - UJ '^ (L>^ w ' ^ rt 

. L#] 4 1 1 11 ilL ^LijljV! 
lijJLxj La ^1 1 aj| <JLul^ I JUt LijLii? iIjLjLc (j-a sLujiojj 4-jLc. (jLfl Lut (j-oj 
( _ ;r L«-o Cj! j 3_3jj-ali (Jj i<_ 1 1 n->-'^ sGl j Jls. ( _ ;r 3 (J-41-J j_i^jL«Ji! *Lo- VI joJLc ( _ ;r 3 

u ^) t (j! JJU 4juCbc_aj (^Uj_>J1 |jL_aJ^U 4-J-ctllIlj 4_jJLjlAJI 

La Ij-u^-^ILo L^IISLjJL^ (jL-aj^Li 4^^Lc CjI j j-^ J^-p CjLIjL^ 

l_o^ jJ J-tSu «Ljjv jJ^_uJ1 Ljj>. ^A-ujJi La ^1 J_)l qjz dJJ!i j-lCJ 

.*Lo.V! 
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:5 jtfLall 4**kll 5 

La (Jj-^>- Jj La " aj-u^\-xX\ l—LoLt jj7 ^ »Jl<jJ_>J1 

3jl_tiij>. 4_j_Li 4_jj JL>. CjIj-jjlJ (j-* *L* J-SelLm La 

ijLj 4 r j o 9 (j jl i L#i^ ^Lo* (>*tu*lj (jLuuVl 

i^jjjlj cUt-LiLaJI ijr 5 ' aXliej 4jJL?e_a 3jLl^>. jlieJ 

JUt-i La Cj L t -a Tu^ -d J j i uj . u « 4^1 Lt-LgJ 1 
. Socieles post-industrielles 
^-Jj^i (j -1 - 1 j-;i- i -< C J 1 w ' gall 2 » 4_ji JU V 

jj J La (.gj-J! d J c I i-LaJI SjjiiJI j i a c 

4-il5Jl a djgUtl Sj^JI j • at j 

^ um|» J^! J-C. Benalii^-LJI ^Jl 4;L>.^JjJSaJI j 
tji_iLi£ ir^ij ..Science of science p U 11 ^ I r » 
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cjlj^Iaj L^ialjj njL^ij^LI 4jjLL! SLl^J! (j^u^/l Ij-Laj 4ijLt (jLi 
cj!j-jJLLJ! llLLj jLi j-jSLajJI ^^ji^. ^^^Ja^t-i La_a 4 Lo*jJ^_i£LjJ1j p Lul 4jr b 

<Ltc.LLi.aJ I SjjlU! jLUI 4j*jLij ^jjs jjLallj JjJ^ i_ii3aj3 j»Lal I * » ' all . "iljjty.tlj 
(£a-3 JjLLa-i 3j_)JU>. p j frLtLa £yz \j La-j 1 La «L^t_uj L)Lo*l 1 j < * * ^Jj 

all 5 j$£II J$» 

nj-LjjJa (^Ijj. J_La <Lxc.LLL.aJ I CjjJj 
J-a-nj CjWI jj_a 2 la * a ji CjW! JLa-" i ul Lg-a!jj3j ij_uSLI! I '..^.tl 
^LLujlI! 5L3>UajV! OuL£ (<u ■ La L&j_u-u ^LCa.ij I j La • ■ a ^jJLc 3±aL«J! Jul! 
rQ^LcuJ I gjl rt j S rt j 4_LcLLLaJ1 Sj^ilJI jLLs! ^_Lar»o Cj\ JU (jyxJ! L^^aJcSu!! j ^Ult 

.(^IjJ! "J j La «j i4jLcjj^3ajs i^Lij^lj (J-a-«Jl (Jjb-"J (jr^ * 

.^jJiJI liJJj (jrU jl i ujVI 4-iLSLa SjjJLaJ! 5Ll>-LuVI |_£ail! ^yfl * 

(_gjJ! «4iaj^/l>> ijUa jl i alii 4 _ 3 _Lc t i<GLajJLoj ^jSuLajjj^/l Ijutl * 
2J}U (jJi-ljJI (^31 jJI ulj^auJl ^yfl ^1 «Cybernetique 4-ulj j , ,itl » ^ (^Lsuj 

, . 1 1 jLuSLJLi? J-ajLj (jl (j-i^-l (j uSutlXI (JjtAJI 4_uiij La (jyj-La 

(_L>.1j— a Cr-^i ! '^J J-^ 4 jClLa^jq V! £ JLA j 1 (_^>* • ^! J ' " * ^! 3-*-" jLmJjlJ 

liua-i ((Computers)) S_u^pSJVI ol j ( ..L>JI ,jjs liJliJI (_Ll><JI JJ3^.' S^J^i-a 
I jj , ^. -» ij_ilLjJLl ^LLi^I 4L>.j_a (j_a LsjJL»ji jjL^u'^l jjj ljr sc^a\ 
ljr s*. ^JjjSjlJI j j 1 tlj u 0 U 11 Ot jll (_L^.lj_a j^yfl ^LuVI ^LlS La ^L^-lj-a 

w ajJI rftjLa ~tlj 

i^^ialt (t Tnlll U)U «mJ j ^aSU# 

iJ? _3 4_jjJU>. jj-* ^OJ^e-i Laj ^ aUtl ^jLiallll ijr 3 



2fl 



. 4_o*^J^_i£ji]1 4^LLaJ1 jjlx^a £-^_$j?e_a / I jjL^tlj jj-J {2>£^ uutJlJ 

,j_o j-l^l J^L»j i .1; L^jJI :Chimitisation (^jLftjiLII ^Qj^fl * 

<LlaijLi.ft.jSLl I CjLcLu^aJ! i4-^LlLj/^LjJ! jlj-ll (jij Syntheliques 
t JiuJJI jt»ic oL>iji ^3 *l<jLj>J1 oL>oVl ^ jil ^j-jSJ1 j»JLajJ1 * 

^Ljj-LflJI (ji LiSLjS iCUjjJI d 1 txaJl Jj^-^ ^J3-^ CjJ_>u ^jL) dn^ CjL%_)1 ^^j-AJ 
SLj_>JI jo_Lc (jLa dJJjl£ ij^-jj-JujlJI (JJ-2JI (-;r 3 <LSj-»c CjIj-jjJu CjJJLs-I Ju2 
■ (jjj uuJIj (_gjL>J! <l <i 1 nLa- CjIj-uJu CjJlxj (Lj^-jJj-LjJI) 

:« 4-jj>.jJj-u 3jjj» j^^jJ! LULc ^jls 

. Jj^>j La J_L£- 
.din ia-j J^aH OLd-La JUJL^tljj * 

.j^sjJI 2JLUI iiLtjl * 

cMJ-^ 3 (1)"^ Cr '■"''! ^j^T 1 ! Cr'i *- a J^I J- 0 ^ Cr^' ^"-"IjJ-Il CJ^ 3 " iJ^ * 
SLpJI SjLc! SJjLe-aj 4jLxj5 Jjlj tjl 1 .i'iMJ SLpJI S^Lc! (j-IIji • <La- 1 iijVI £jj 

La j I Freeying Program oJL>J! J-jj-jj '- <J -^ *J-° '■'"'"'T^ 

jJI . . . .«Ettinger» jjcujI j-oLij-jj <-2j-*j 

Revolution Liologique 4nA^J$mJI 5 j$nJt J*' J* 

JjL»j joi^. jjtj .Biologie moleculaire 4_Lxjj^>JI SLpJI ^oi^. 4l>.j_a-l 
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(jLuuUI jjjiCLOg LipgJjjjJI 

Lo>jJ^ull CjjJjj JlSj 1 1 j Lu (JcLitlj Cjljjj_>J! ^j" i ii a ( Jc SLl>JI CjLJI p^3 

jjlJjLjj_L<i]l CjLsjI (j-aj 4-iL>. jJLi^s I ^1 d 1^ 'Sj ' '"•'^ (jjLdl ^iJrP^' 

LcJ ^Lli cua. genes CjI_Llj>J! Ij a ,~..~,<\ ^jjJI 4jIjjJ! »l nlr CjLcjI 
4_uj/Lj/^/! 3Ll>J! cjLJV. iSLl>J! pic ^tjjLl ( _ ;r a 3j_o Jj^j ( _ ;r fLjj^>J! jj • ..A~tl 

-.Biologie cellulaire 4jj_L>JI SLl^>JI p I r 3_L-j_a ^^Jt S-uLiJI 4LvjJ,I-2 

Lj^L>J! (jl lil! j . (jAajj Lg-L^n-i Lj^L>J! jj-u cjLa^LnJ! j 4-uj/Lu/I ^ a , aja 

dJ-Ju . Lj^LiJ! ^jJa ■ ■■ (Jc 4cj t^ajJU d)^ jii" i nU I J a j «"' (.^Jl CjIjLJuVI 

jLg-jJI i Ml taj I S_«JaJll Mecanismes CjLJVIj J_U SJjjJaJI S-j^LiJI 
3_j^JL>JI Lj^-^I^LjJ! i4cl_Ll.l jL^>-j i^j^j^JIj t^^j-L^ajJI 

« L^Jl^SXi ulj cjL5jj_>JI (j-Aj 2-aL& oLal ^1 

Lj^ijJI (Ji-I J --'VI . v.VI ^jic j . Sj V l_L& ij'iT j II :Neuro Endocrinologie 

cjLI^I jjjJa ,>i L>UJI (^j 4JjLai! oljLi^J ^1 ^U^\ JxlSLij 
Cybernetique 4LlLu j xj < ..tl pi«J 3 < , ..'i 4-ulj j . ..II CjLaiaiil 2 rijU^j ^j23 (^111 
a3 ( _ 3 jJI Hypophyse 4_oLitII!j « Hypotalamus ^ ..j /.VI "j . jtl « S^jJi^jj 
'j^j liajJI (jjlSLiJ 1 1 ii II pjJiJuJI jjLa dJJjJj « Ij" i n^jjVI jCjLja» ^ ^j^j. 1 

cLu^ajJI p-uoJ I JJjlII pic CjLajl pj>-LiJI ^L«JI ^jj^sjJiI J*C 
La jl «4_ulj^JI iLxi/jJ^JI » 3jjj (^yJb sLj^-^Jj^LjJ I Sjjiil 4jljIjJI 4L>.jJiI-4 

3 * 1 1 ^j^_JI ^jjjJI o >J| Lo*^J^_iS!j ^1 :D.N.Al_Lj>.^J^_tSu i^oini 
L^_LSL1 J i jJ^lJ I SjjjJI (Ja-lj-o uL)Jl>.| 4l>.jJil a JJt j j"n"t ■ ij^sr i n^j^fl 
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1 859 j»Lc ! ju jls « Ll^-V! («_L«J ctu j^J! j l^JI (ji j^j-ILi jj 
«origine des especes £j jjVI J_i^sl» 4_iL£ «<jjijjl.s j_!jLiij>> «Lj3 i_kJl Lajlic 
Jlj>.j_o Ijlj^s Jji i-.Uf ? j^jJI s L23jV!j Evolution jj U'.tt 3jjJij <ua j»J^j 

t-j-so (jH-" ^ J-jVI J i ill i .i" ^1 OjL)'- 5 J^-"-"' '-'J"** 'SLpJI jfi^iit 

^1 CjLa^to-VI Ij^J ' I j *'* ' ajqjej 4-Uaj_2-Lo CjLijL£ (jji LJ^*- O^J^' 

(_gjdl dLxj^II (jl J ut* Ij ioLlLo ^ La CjJJLs. ^ Laj i iU CjIj-uJij (O^lj-J 

w *J.'ktl ? LaIaj a V I »jf i_iUtljVI I JLla I j <^£LseJ (jL£ CjIj-uuJ! CjjLj/ 
(jL£ I o K (jjLS-II (jl j^Qjljj SJsLlLJ! ,Jc. Ji^ltj ^ jJ! «Laselection naturelle 
l_£jJI J i nxll jlj I «iK 4j1ij Jojj-jJ Sji.hILi ' fljS[lll (jic SjJLSj ^aLJ jii^I 
^ i n'l j^i-V! jJt <U3 (-.-yij j-«-C (jJJ SLpJI (jr^- j^LSJI Ji.mII dil j i<Ll3=Jj 
3jLj-C j^yjt 3j_UsLr»J! SLl>JI ^1 jjI (J^ (jl . (jJJjl-5 J-f^i *L«i£_ij . 4J 

(jLjjSilj (jLu^ojJI L^,^jij L^Lj, , d ij^^ 4_uL23jl 4liLc 3jl»jIJ ^jij-s (j^. 

J ui a JL3 (^hJjlj'-^ <J-^ ' d * J ~" ' " ^-^j' - J -'- a <■"' 'r-ijJbl cLiJLj/ ^J-il (j-o 
1859 ^Lc jl jLlIcLi ..^.jjUH j-UU.^VL ^UeliVI ^LlL^ ^1 taj) 

4_j_L<j_jlJ «L^_lj_i jj LaH H (jl (j_c ^_jk!j-HJ! ^Jl (j-ijljl-i j La < <a I 1-4-4 

4 _ t j>. jJ^_uJ 1 j3L£Jl!l jJLl (J^. j^t_i Sjiai. Jjl o3jl>. 1830 ^Lc ijr a 
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A ui-S-lj « <l Lca-j i 1 1 » ^ o i ill 3jl>.1j ^jjJ^* Mj' " \J Cr^" l)^ ' '''**' 1 '-'J*** **^3-^' 
a Be aJJ cL_j_>J1 g i tuli .iljlcl (JjL_uJj j-&L>Jt1 p J q ' (jr^- ^? J. 1 ^ i n-»o 

3_lL>JI i ~ 'I j i a c ■L_ u |jj L^Jl i 5_lL>JI cjLjjSLa S^ljj ^Lil Lx_o (_gj^>J,l 
(_y—£j I j 3l "'j £ 4_j_L_>JI 31 j_j 3 i^La>j (Les organelles de la cellule 
i_gjl>J! ■ .. ViVI Jj .a j U ^pJI «Les chromas omes ■ "«! j« ■ i aJI "I j'^lU 

Jl-Jjj ( _ ;r ^ I j j i ii i_dJ j (jl^J " - ' I J * • ' a i I J-ijjJ (jr^ J 1 " ^ j»LIajjYI jjUsQj 

.5_ujVI cjLii^ill SJLia. {_jjt, oLiiu call (jLi \l VI 
(Jj-iLo) ^ju 0 I r 3-jIjjJI («i«J 5l^!jjJ! ojJj 1865 (»Lc ^ 

c1_lj!jjJ| .-<! A , ^.11 aJJt J-JJJJ d J^J^ (<ij3 i_3Jl^j Oul^ I'Li^Ls. 
4c jjjjca 4 1 1 ii I ^1 (J-2-b (J^ (jl '-(-Li! jjT ^ i aj|j iS JjJL>J! JLi^.^/1 

2 a i a JJUk-j J^j i(genes cjI_L>J!) 51 o mil 5_ljIjjJ! cj!jls-jJ! ,j-a 

cjLujJ! ^La^Li LajSLajs QjSLj (jjlSLll ^Lajj.VI j j la 1 1 (jLa I jJ 1 3 >j a * ^ 

c-jLk^jV! ^-3 <>Jjlj!j <bjJa_Ll IjLajl dJJj (j^J -olj-^' ^1 l<j^"' cr^l 

i_al iVr<l ^Jl S^LUs^Li JjuLa (_al ,~,r6\ 1900 ^Lc . 0 «nUtl 

^_(-o! Lg-j-Lc JjJJai ((CjL_Llj>J! » iJJ _5 L$jjJL>. jj^Lx-i fitio^LLo CjIj-ujlj 

2 a i a II J-J-JJ" iijJLs- lSAPj Mutations CjULsJLsV! ji £j\j alaJI 

i n U ^ . 3l_j_>J1 p ^ aJ 1 1 n (IL) j jj^ ^ JLaj CjJL>. (jjj ( n LX «L»_ujj 
jjt gene mutation Cil i j •> 1 1 ^iVxJi II j-filll jl O' d)^- 4 - 1 'L$J ^ 

.jj La II 2 j I -i c 'j aj ^gjJ! tiJjjJ.! ((^jj-jJj^uJI ^ . nj'ijJl jJLuall 

JjUO (jH-II CjLcjISLI! j^IjJI ( _ ;r 3 c-LjeTiJj LxjI ■l-ljIsJI -- 1 , ^.Vl jjj 
cLo-^Li^sj w La «J (jyjJI CjI_Ll>J! (jjs -^-^ <— iLojSj>j jl (S JjJL>- CjLLj^. 

l_jtj_jj (^Jl SJiljjJI p 1 r J-La ((_, Utll (Jjl i M U (jic La! .i_aj$iil ji^l 

CjLjIjjjJIj CjIjLuJ! (jjs SjLlfljs __5.1T (jSLal-:3_c|jJJ| (JLa-o ( -5 -a^ i w i la c 

l^jjljJI ^ . . ta 'I JLj=_a ,3_(JL«J| dj^L^aj^VI 5Uj2J| oli S^LjVl 

3_jL^iJ ^JjLuuj Jill Jl^-**k nl ( _^alj_o^l ^.a (jr^ U'*'^ 9 JJ-^ ijr^~ 
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j-jJa-aJI ( _ ;r C.L«JL>.VI a 'I i -■»" II (_yjJI (_3jL>J,l j^£l La 

JlJLj *" (jr^ tdj"r j i uX\j 4_j_a^_*_u^M i4_j_L]jJI IlJiI fljtll (j^J (iHJU^ '"^ ' rt 

4jr ljL>. ^tia^o ((jLt-ujVI ^_u-£5 t_£<l*-JI L^^J w ^ fiLalaj -^Vl 

(((jjjljlj)) (JLi- J-Aj ((Q^jJLc. (j iij 1 11 tj-3» cJLuv (_SjL>J,l tfJUk JlLa -J-i^ 
<_3jLgJI «Eugenics J . n ill ^ 1 h-sj» plr al n 1 ul (_gj uuJl jjKii! L^aLjj_i ^P-2j 
H_gj_<iiaJI (j^j_r»J,! (j£ (jlojUill jjjtjdll jl J^LajVI <_sL2j! j • Sj V 4ia 
^j-Lcl i4_Ll2Ji! JLcv^U 4jj£LoJIj d j n 1 n->JI I "«l a 1 all j( ^1 tfljijijj Jj 

J 1 11 i tl (j\ m-sO-l ^JLjJjJlJI j-alj-JI » 1 ul ( _ ;r jJI 4_uljjJI CjLii^aJI (jl 

. L^Ilq_iIiJ ^iL^xlD^-a J-l Jl^J (j ii ( lit ^j^-C- L&jLloJ C_i^t_l 1 [^JlL> I ji>Lo_>JI 

aj_A^>. cLjlj-lLs (2>^J ^tlhjj "'^H OJ-^ (J-° (Jj^ ' a ' * III 4_o*^J^_i_l1I 
aI ulajI £-a cLaLt_o2j1j i n -»JI (_Lc 4jI a ' a (^pajjs 4_La_i£ «<^j>JI » CjLj^SLa 
CjI m"i i ntl j CjI mihi -»JI ^ j^a^/l DjJt • a uuS5 j«Jj . <a . ^ al oiii 3_lL>J I 
I fl i^J (Jjlj '(J-iJj'- 3 3-J>Ji-i JJ >a (j-o SjLa Juu mJ? i(jj^J! ! JLfli (j-o 

d I *C i"i a ^Ls. JLjJ ui II j_Li.Qll (. in n • .(((JjjLa» ^ La ■ ■■! 

LUj_«i/ j_LaS ji^ ,jSLj ^oJ 4jJi=U 3jii«II sLajSLII ^43 q] (jJJ gene> tj^>J\» 

(jj_aJI 5jL^J ij^>- ( J 2qa II (jL^J . Jj-Laj (jiJj'- 5 (IhO Cr^ 'Liij Lie Ij-JJ^ -* JL ^ 

■ y i"ii" ^_i_uL"(JI 

4jjJI Lj^LiJI Ji-I J ^ L^j^LcLaj jJJlJ iSL^eil tLuiJ^ dilLuk (ji 

(_ al uili^l (jSLI iijJI jj| 3j^jiJ,l JjLu/jJLi I j ■ q^uLlh-iSL!! j^ajuj 1 ■ I-- 2^ 

3j_LAi. Lj>Li. SjL^ *ljla.l o^iij 1897 Ch^-,^ 1 -^j'j- 5 !) cH^"^' fs-JLJ' 
ij_«itl!l 2jl »c ill jLsJ ^Ir 3^Ll4jSLII Cj^LcLolII 1 .1" »LuSi! ^Ir 4jij>JI 
i_al mm^VI dilj .Enzymes v^jUj^jVl jjLjjJI : La>l 1 1 ul ^^lll jl jll dit 
cliljJLuJI J^iitS .Biochimie 4jjjjJI >LuijSLILi l^^jjII «Lo.Vl /al^. SjIjLi 
^Ij-j>.I (j-* 4_j^_j_^>»J1 ^Lui_jSLJI »1 1 1f Qj-aJ1 I JLA (j_a (jl 1 n 0 

iUjLuijSLII cij>LcLiUI i_JLLl 
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(j_o 3|_<_>JI - I 2 p i u 2 LaaJI 3JaLLajM (_^a^ii>-" i ul jjt :^_)LUI ^jjJ I 

. SJsLLaJI a<X$l u i "/tj-Il j ' i a 1 1 i^Jb jno i"itlj .«lLuJ! 

Sj^LSJI ol_ol£LII (jjj Ijjj^ jjlu (_gjJI iSLpJ! JK A I j-jji^-J 

".jjtj 'dhO uuJI (jj-SJI j^fl 4_jjj_>J! tLui-iSLJI V-LH lS 1 -^' <J-"J^' i^lij 

. L^jLpJ 4 t uLuijSLII t_*jJLj/^M (J^iAj Ljjj_2j JLitjj Cj LsolJJ, I J-J-«^>- (jl * 

JjC J_<j_j_jlj 3L_lj>J1 c_tjJL_ol j-Ajjk ^^sjjalja a\ j-t-u jj-i 0JL>.j 

^ , 'Vilj ( I 926 4_uj/ j_Loajj/ (_£JlJ jjL«j>J! 4_utLa (."in uuSl * 

I jtfsjj qTj i bMseU aioSUI 2_JSLJ! SjLU (j^a Sj-uSTS-n 

i a * j_jl_«JJt (j! i ^A'XI jls 1940 3 < 1 1, «^jjLj j! (jXJ i3_uLuijSLII 

. «CjI_Ljj>J1 » d La i til jj 
i_^-<_ij_j 4_Lj>-jJj (jjjj-La (j-c i4_Lljia tLa^a jjLaJj gene (jl * 

,j_jL«_>J! 3jUr =L>-j3 «cjI_Ll>J!» (jLi ^ -^'l : 1944 ^Lc * 

(j-a Cjl_jjjj>. (jjs (J'C iftijj «CjI_Ljj>J1 » (jl ".i>j^Lajj «^j-i£t jJljjj!)) i d uuSl a 
jjt Lj>L>JI 5I_jj (jja DNAJI ^1 (jiMJ.JI ! JJt JjjC (jja JjTj .DNAJI t^^-ns* 
Jc3 CjI_Ll>JLi (jiuuJI ljufc 3j3^ic 3j3jjla ,jSLI i 1868 j»Lc « j mho dJjjjLjjjS)) 



so 



. « (j-^->J 1 » 1 J-A 

(<u JLS 4j^/ 3l_pJ! fjc u i m mjJI j»L«JI j-^-l ■ I 953 j»Lc Lai * 

: La-$J ^-Ltajl ti^p. 

JjL>. (j-^-baJ 3 U^-^dj^" (j-" 1 03^-° fcS^j-" V-l^ (I)* 1 *J^^ DNAJt (jl * 
L^_i ^J-^J eH-^' ^ - " Ltuaji L»£ '(j^J i '"~ "J "r^J"-^' O"^ (j-J-alS^La 

Ji-aAJu t^p. l 2LJL»JI j>l inn'tV lj| JuOxJ ial mn'tVL <— iLi j i^tl Ji-b DNAJI 

^La-SLa Lljj^>. I i j I a w * ajt jj 'JJ-^j-^' i_JjUI (_y3 (j^Lal£!jil cjLSjjpJI 

(jJu-uaJI Ji-ta DNAJI (j-a jj^j-ll :<jjl gene (jipJLa * 

. 4_uj<_a Sj_uii. (j^jjij-J ' "i 1 * *J liXjj JJ^tJ i_£j-JI j-A gene (ji->Jlj * 
^jC^p* <— < -^>-^ 0"* 4_o*^_a-i ( ^>^- 4 - 1 ^tA^JJ Llajl^ (J a t JUJL^lJI IjLA JlLa 

(jLfl : I (^Jl S-aLUs^Lij ij! jj^a £j.>JJ,l t_J«J-II <>j>£j J^-I-s (jrpjj-JI 

I La a. vIjjJljs. (jjjLj/I (J^. I jij' a (jSLaj «(2)4->JI» (_y3 ^^La-ill Jj^tlll 'LiLac 

(_y3 Laib Ij^jJu LLjJLa i^jjjJJ DNAJI <_JjJ jj^j ^ <-3->l ,na 

iijLja-j tfjjJ-J Ijlaj J^tlLI DNAJI «(_gj^>. ^ ta ■ (j 1 -*-^' fH)- 1 ^' U^JLH 
ijlajtiil (3j_ua->JI) jo-ijjVI i uj (_gjJI ^yjl-LajSJI J*~ I £lll Lajl.5 lj-^J-«J 

.jj«"U ,2)jl£JI (_y3 jojIj iijjLS- tfjJJJ L5A|d '- <1 - a 

i— a I ulj£\ 1 « J j j La joi^. .(4-ujj_>JI Lp.jJa.uJI) 4-ujjpJI SLpJI j«Jx. 
-dij^slj^sj jljdalj ijLlo.1) : La-A (j-ClaJi i ^1 i_SJl£jj DNJ ^jjijjj c-J^JJI 
(tdj^J tjj i Jaj) L^aji^ (_yJI «lj^l 0-°^' ^ . | j|) <Lt^.lj_aj 

jJ^jJI ^rji^jlll iL-ta-LoVl tyjlill t-SJL^II LahDNAJ (^jIj^II JjjJI 
nj-Ujlj-JI t_4j^jj 4_p-jj (j-a DNAJI CjL-Loj. I j* , i jjSL^j (_ylll sLlojSLLI 

.^Lijpjj JLJJLajj ^lla-i eaJ (_yJI 4_ujtil Sj-La-JJI 
« J JaLa» ujLxi JjLi j uij 4lal£ j»Lc I 00 Jjlj i 1965 j»Lc * 
JaLoJI C<* t't~<j l_a^ ifiL*_tJt_t-a dul^ «tiJLj^£j ^jj i ■■l^j» CjL>.ljIl£l (jl (^-lj 
^LLi-p" (J^^J DNAJI 4_o^ jjj ^)^_3j-JI (Jd3^ ^-^l^ 3 *~ (jr^ 

^1 >iVLi 0 V! ^LiiJI ^Jl i^aJ igjjj '<itl 



J I 



2Lall>JLi DNAJI CjLLl>. (jl ^iat . 4_l<U>V1 ^ 4_jLc 4_JLi»J1 ^ ^ jMJI 

•.SbjJ^ 1961 (.jj^j^ udU-j 

«jri_>.» J-£ =Ul :4jjJiIII J-2I*jj iCjI_Ll>JI rlj-i-J 

JjJa JlJn^o-J 4_L<_«_a 3j_j_ai. (j-Gjjjj (jjaSi -SJL»J JxJ 1 DNA—I! (j_a ^J.jjJ.1 

OJ^-j operator = operateur dJjjJ.1 ^ a . .._> ^i_..^tl j DNAJI ,j-a j .^a? 
ju>.i w 1 c i_Jj_>JJ ^j^SLjj «jjl_>JL! ^j-t->J I j *" J*^-*-* p ^ " *" d " * s rt 

. L>. j H a ^ Vj V j_i2_aj L>. j**'^ a : (j^ ^ ' J 

^.oLaJLj ^ n i ii j (_g jJ! (j^sLjJ! (j-Ujy-il! *L>.Lajjl j^a i_Jj_>J,I (_Li2jj 

2-lLJJI ^-^H"- 0 "Lh-" 1 ^ l£' ^-»^ o' g 1 L ^- 3 • Repressure Repressar 
(_gjJ! «<ji->JI» <_dj_>J,l Jjjja ,j-o ^oLaJI jlj I n K a .£-aL2JLi L^jI^. ^a£Lx-a 
^LLi! <Gj i .I \ Jjjj i^LlILij «(j-^>JI» Ij-A *^>-j-J cJa i3j_L4i»JI (jjjSi 

. 3j-La_>JI 

(JLss_a iJ? _a t j-£ J ? + H L)jJ*-^ J-tJ-**^ '-'fill Cjlj^?e_La (jr^ 
4-LaLaVl -UjU-Ltl ^ 4jaLJI 3j_u£J! 0>K miU (jjt La JjSS^jJo-lJI Sjjlll 

^a-a_» ^ i **i * i t ^hj J ? * ^ tl)jJ*-^ j-tP*^ t-il^itl ijr a StiiujLj>J1 ^Lo*^! ^sJLatJ 

(jyjJa I » jU ("UJJ i3j_uSLII Cj^*s i"iU (j-a Li (jjL^ ^1 4^till! «LUaj^jJI 

La-t^ ^1 i L)^L>J1 ^a ^joJjj (^jljtj cLtlaX. 1 j ■ ^ 1 i CjLaL_o2_lV1 
jj_a cLcj_a_>J,! ■■ a I w I c I j I a (_g ^j_r>o i Lj^Lr»J! jj^_j^Lj (_Lc p i n->Jl 
J'C i"ill "ii-o. (j-a ,_Jjj>.V! Ij-fJ^ La^Lli.! I aJlLsej 4_lL>. (jLa «CjLuj>J! » 
! J_& (j I £-aj . (j\ i ii iVI ( _ ;r a JLjSLI! 4_lL>. i_aJjitj j < ."ill sLiiita sLijJajJIj 
jJjJaJI jjVI (jr^*- p (j flj V IjLS-l (jLa i i iij? JL^£. j-La ^J-^ 3 ^ g^uajJll 
. j-a-J! >Lui d ,,,11 I j"l A , ^. ji.^/ £ ^-^" ij-^ 1 ^-" ^ 

(j^s L^K 4joLJI (Jj^s-^/I Lj^LiJI ,2^c. I j i gjj o' ^t!^" ^j^" ' 1 

i L^J 4j^L>J! Cj!j_uii»J! 4c jjij*js i— kajlu =LlL>. oLaxa c^jl£ 

J_l2 Jlj i ii II L=»-V 1 (jLCa^l ^ (jSLj ^oJ <(jf ^^jJI j-Ust^ll (j^ta 

<_ajL^JI (jl ULUj .jj^jjij-jJI S-^J-^J (jr 3 DNAJI cjLyjj>. jjj i_al uu^l 
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. « LgJLiiejJ Lj^LiJ ! j-iJ » (Ja. ^La-J Ll JU JL>J I (Jj->J ! i I nlf 1 j fla. 

j_ t^LjL-U 3l_j_>J1 p 1 C Cl^ *C ui Q J-^l (jj^ 3 *- 1 L^J-^*' ^i5rH*" ^ ^ a 

jl j_tjit '>LiL2j (jl !_La> 

4J SjjI^JI CjLa^Ltil J^Jj^jo ,j-a jJt! (jSLojJ ' a j*- i3.iLI.Li Jrittl 4ja^Lc 

S(j-\_*_« uJl 4jLjt-**( ( oVI ^ ' (jj-^i ^LSjL-oJ! 3j-j_>J1 cy^* 

(_£jJ CjI jJ! tiJIj^V 4-LjjauiJI 3j_*LtaJI lilt S^yL^J! SjLil ^Jl ' ^ 

2JjL»-a (jl i 'I i"i S LLal i ii-vl Lg-La (jjSijj (-;r i!l CjLuj_>J!j CjIj jJI Sx. j^i^a 
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d j$*A jlflf U«tf *l jt 

jj_a Jl)jLj>.t C' i n j I 1 CjLo^jJjj i^jL-uj^/l 
i 'I 1 " (j-C sLa_L<ie-aj 4_Lo j»JL3l LJLc. (jr&J iq\-lmJ^\ 
^Lulu^M L^jt t«Gl_*_<£jfc_a J>j i ill ^yllJt d i n^l uiXI ^ffi uiXl 
»l 1 I » II (j_a JLjJljJI 1 (j (j > I J (jH-" 'Uj>" £ l-4Jji£. 
4jt_j_iii ( ^> c ' J ' a ^ ^ ^j^-LiSLII ( >;r t-«-a (J I • d a ' -^tlj 
ui itl Slj-J-H 4_uj/Lj/^/I 5JL>JI J i a a u iCjjA! 
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(jl i<jJJ tjj 0 <<iU J-* L*j_&jj*-I 3 Jjiia J"i^ '(j- 3 ^' J-i^ j' 'ty**^' I flK i"i 
^_c1^J1 ^ a* I dJll j-j_jJLLJ! IjLA ulj IjLa Sj-jjuj (jl (jL_ujV1 j-A^>. 

(jj^-J (jl <j-£-aJ I iLa (^JLa >aVl (jl£ Ijl S (jLcujVI j-lC. jjfc La (jJI 

iS^lj^l jl liLsLUJI Jjfc S LiLcajl (jj^J Cr^jAj^' jj* La 5 tillj 

JL2j£.I La-Llc SLu/LlI Cll uu jl2J 
ijr A (jl i ii i VI 5 tj t-» « dul^ Lojut^j i>j-j_t-a_o dalaic-i] «Qaj_lL3 (JJ5^ -^LCj 

^.jj V i^jJI J-u^ill ^ uu juiVl 3Lj/lil (jSLI n_Luiaj Jjjul.1 j-£="JI 

isLUsjUio joSLajJI ( _ ;r 3 SjJLaJI C^jI^ (_£ jJI ojs ^11 ( _ ;r 3 ijoSLxjJIj , - U jU^."tl (j^j 

^o-t-u^j jl>.I (jl 1 n iVLa . j i^Lit,^ ^>>^J^-u 

(^ijtj ^ji c^l 1^" . ..lj it jL_ujl^ «Qjt_j_LLaj . . j>j-A^j?e_j j (Jj iajuuu3jQj I J^-^-a 

( _ ;r lJI CjLSjLiil (oJL»J ( _ ;r CJLJ (oJLc ^Lal ^j-^-y (jl (jj-i Ij-^J 'l-ij^ (j-a ISj i"i 
sGl^LLj 4j^IjV JLjJ,I ^-1 hi'^I tjjj J>^i J'jj Oul^ t5-3.il ir-ia 

. 43l_)Lc (j-iAsegj 

«La_L«JI j-jL^I ,j_a 4_Ls^>. SjjLj^j J « a II J ( _ ;r jk Jlj^^/I o j_A 

(_gjjjj,l i—jLjoVI (jl (jji < SIjj LjJ I (jjs jjiSLII lJ7 se^i\ jl^s ij_uSLi j-j^I 

(_gjl_«JI (Jl i aj VI 42jjJaj (Jjj-sJLj (jjj^ La I jl ij^Lcojl oj_Ajj>- ( _ ;P 3 jjt 
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J ifi iiunllg ^IgJI — 6 jjaIsoJI UpgJg ft. in in-all 6jl3UI 

ija£LaHJLi (j-uj-Ij ijLlo-VIj volonte a jjij (jjaj-j&Ij <b^/ 4^ 1 " '~>tl 

t_iL>«jVI (j-a 4_usjT Jjal ijjSLj ( _ ;r 3 ^ i .I i->JI (Jl i j t_iL>oVI (jl L*£ 

id-c^aJLj. 4-aju (jaSLj La Ij-lLj ^_jfcj_La_i jLlo-VLs i4jI j ojSaJI (jjii>JI 

2 1 , L$jl ju S_*jL2 3JajJ J£ VI i_4-<Ju V JL3 LaXI jf JLu 

(j£Laj (_gj-;LjJ,! 4_iL>oVI (jLa dJJj (J^ '(J*-iII 4lij»J i3jLjj_iI! (jjliJI 

^ i**i* t jl i**i~wV1j i^c^tjJIj i4^jjtX1 (j_a (J^ (jx. (jl i«U ^£L^tHt1 

4-uj/Lu/I Sjjs jjjjij 2'a \l . 1 1 (j) jju>. i(jLju^>U LeaJI ^aljjJI jo-Al (j-a 

.3_2imi 4^jjtI.Lj jjjuiij! (jjjJa (2>c VI LgjJIjl (jSLa-i V 

(jl l_u>.ljJI ,j_a (jl_£ i3_Ua_al_C. 5-S— ll mi" a (jl i .i'iVI (^ 4jIjjJI ojl£ U 
(Jib jJia 4 ^ ^ o^o ' a (^^Js (« i ^"j 1 1 (J^JtHll)) (_^jj>.j 4£_l1dI ^ojj ulsbj cL>.l ^oj 
iSj^l jJLi jqJG V 4_ii_ijt_4_u jj . ^r- j_La ^JulLi 1 1 1 (j tilstl! ^ aUtl jjt^".tl 

4»l j mi VI J ■ >» a? (j_a I i i j ^j-j La JSLl ^ nUtl jj Laj 1 1 I J^J (jJJ-J ij^'-'J 
Cjlj^e-La (j_a j_uSLa ■ j mii It SLlLnJil i. i i i iij La-a j_uSLtl_l I i eaj I <U (jJjj Li-cSLtj 

j^^a LgJU (jL^ La sLi^sLs-j 4 mi j 1 1 >Lia ^1 Mg-sjj < » 4j| ^ n U tl jjty.tl 

(j-a ^ilil ( _ ;r 3 i ni->JI sLojJi ^tl iljlj^ccil dJJj ' axS Jiia j mi itl 4jIjJ 3^ aJ 
j_uJiltl <LJ ax ,_jaljj (jyltl 4jjL;LiLaJI j-^c 4^0-^jJI 4jLilj_Lil!l (jl Lalb 4jl j"r I 
44jjjjJLtl oLLiit Jl jUa (_>^3j (jr^ J a" (jr^ 3 ' ^*J^-^! (j * .' '_' ^ ui it J-a 
La J£_i 4(^1^0^! j^ljiit (jli (jjl (^43 ..4j)jjJLtl JjtAtl JjJj-l 

(_4jjj>-^/Li j «4jljaJI 4xi/Jila» 43jaJo (_g jjl iijJL>JI 4jIj^JI jaJLc J!>L>. (j-ai 
j-i^, SjJLilJI (jL4_uJ^Lt 3JljJl>. 4jjL^t_a ^l**i f**i t nl (jSLa_l <(CjI_Lj_>JI 4_taiJ_LA)) 

gLaXaj o^l I (_ ;T J>-_4J_4aaJ I aa^aJll (J^>- Ij-jL>- (j^Jj- 1 " (jLuiiVI (j^>-tj 4aJjJL>J,l 

(jijj (jL^ I jl (jLiJijVI (jx. (Jj-2-i I jLa (jSLtj .2jjA»tl cjIj-JLUI (j^s w 

4 4jLc (jj Jj SLpJI ji j aj ' aj-^J S V ^1 a Jjlj j_pJI (_pLc >l jjj/ 1 <La Ltajj ■ La 
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(Jj Jj (j^-i p-1 CjjJLt (jj j-ujLjj ^yA-ula (frLflla-Ltal )) i la (j^-Jj 

3_jLj S<l^L>. 3l_o~ I j I « j (_gjJ! Lo 54 2 ■ i ■■" (jyj-H 3Ll>J! Lai i^jL^j 

(j^o Uj^>- 3l_j_r>JI <j-£-J (0-1 I ^ d L-Sj V-^?-^ * ' "1 4jV SL&Lrsj 4jLc 

( _ ;r lc dJJjj jLlkjs (_g Lj I fljlr (_L$3 i*Ll3 -5>»-o Jj ijJLjJ! 

^1 Jlj^j («J sUoSLLI 5j i j '^11 cjjILa! (jl jjlj jJ-jj Lo (j-^ (jLcojVI o! 

cJ^s. JL3 Ljj>-jJjj£!jJlj i«Ljj_LaJlj , -Llo-iSLH Cjlj^O-o (jl .j«JL*JI ( _ ;r 3 4jl£Lo 

(jL_ujVI ^1 jloLj jlcj ^1 d gjl i nil L^jLal jLajjj/l LJLo. jjL>o L«_Lu i LlaLpjl 
JIjljI^V! dil j ^~.tl jjLj^xjV I 5lsLUj SLpJ! jljuol ,jjs Vjj i^LuiL 

joJLc ,j_a l_Llj|j_& (jl (j^s- lJ £ 'J-L^J (*J Aj^-^W ^Laj*-fl Lo Lojj (jL^ (_gj-JI 
stLajj/l jj ^ tajj Jijj A jjl xi taJI Lu>- ^1 jjSilll ^Lijl <_ i j i aj j-"i2-o h_3Jl^J! p j j a 
i LuJLs. CjIj-o^L! «Lo.V! ClLol jir"i i ulj . - I .^.^ VI £jj -.(jl i „'tVI ^^i^. CjJLs-I 

.(^j-4j>JLI * il_r»oV!j ifiLo^^o-LjJI Sjjilll Cjlj^?e_Loj <Zj^ss-ij 

d o ta£ (jLs till!} £-oj . . . LtQjtJI (jL_ujVI ^ 1 ' ^* rt jj ' aj (j^-ol jJLJ : LL>. 

CjljL»-cJ (j_a (jLcajV! <lL»c Lo (_Lulj J i '-'"I u I tTi (jLcajVI SjJLS 

3l_j_>JI 3JLIolj i3l_j_>JI jlJLiV ^ o-i-SJI cj I j-x-*A. I i(j-j^ i^i » II (jj-2-II 

Cjj_t1j (_^lsj-J,l £_uaj (jl d j j uiAll 3l_j_>JI CjLlLoX, p-^-Sj i4j>jjrj ilitl 

SjJi^j 3_}tjV, (^j-^ilo* jl «CLn_L^>. (^jis i3jJa_u_a]l Coo 

(j-o (jj ,3silj-iJ! (j-o ^ Lsj a ' '• L^_Lo «LojL^_i ^LuajV iA^j-jtll j^jjJa (j^. cU J^ojlj 
(jL^ pijtj 43l_uL^ol jJ^ ^jls pijtJI J » i"i il (jl 3j_i^>LtJ,l ,_5jLi>JI CjLjj_j£ 

^LoILaIj ' ^ d b se rt jLjuI p-Li 3-^5 ( Lu>-^J a_i_J I ) * Lev VI Lu-u-Lo Lu_uj 

(jj_flJI (jjs (^LiJI < fT ir^l ill (^ jaL(J! Jj-><J (jl liUij i(jLcajVI (^ (j I .H*1J 

^LljvVI joJLc L*is itl_o.VI «Ljj_LiII (_gl SjljLjlLJI ,jji :<Lt^L>. {jjj uuJI 

»l » j . U II J_jL_r»o »| j mJ» ( j_a CjljjiJ (^j-oLjlII aj I (Jjj-=»o (jj^. (JajL) 

( _ ;r L^. 4jl j cJSjJ! ( _ ;r 3 J^JJJ ''^-d^ " J-°-*^ (jLcajVI (_)-«-><-l *LlJuI iJjJJLJ 

(jl 'l5>*"' 3 g3> (j-o 4-ul 1 n'lVI jo_lSJIj «Lo-VI plr (jij 4js^L*Jt "-iJljjJ 

(j_o Julj jji ja^UIl Lo*^o-laJ1 p U 1 4_uLi_ujVI p-J-^U (jj q-LcaX I Ij-A 
(j-ajitjiill lEmbryon (ji_L>JI ,j£. Sji^ 4ijjt^j ^LtVLs iSj^-^J^^lJI 4^jj>J.I 

SijLtJIj nit (jl^ j_u^ ^^La^j-I ><_4£. SJIjJ (jr^ -^-LcuJ 4_uljjJI t_Jjjj(JI 
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J ifi iiunllg ^IgJI — 6 jjaUuJI UpgJg ft. in in-all 6jl3UI 

joJLkJLs i Mongoloide LtJaJLLa \l AU l-lszSI Lajj^. 4_i^jL>. 4l*^tU jl 

4-OJjJa 

£}\ i n-»»j (jl liDi . 4Jal i ii m Ljlla jj I <_Sjjljj i(_Ls->JI cLlUx. ' -^3 J 

(jO-LiUa j-j-c ^LLaj^j njLusljJI (jLj^.Lji>.! (jLajut » i ujj -ij-ill 4j*j^j 

( _ ;r 3 JlSjlo jL^>- (j-a (j-* *^>*i *t" 1 ""'^ <y* i(J-a->JI 4_lLjju i4_lL>JI 

Cilj a U II ( _ ;r 3 (Ji. jGJI ^L*3 j 1 i ajj 43jjlU dJJj JjJa (J-a-«-!l ' Oj' J-^' 
. L#ia j_ia V (Jjj-a cljli SJl^f £-UaJ l-Soj-u tfjjt Ji.jlJI <4-L*-u 

?^»$J$mJI 6 111 Jam <wlikJ dLaijlt |t^M>« 

(J^. diljLi (jy^Jl 3j-t-aLt_U Lo^oJo-i-lII p_ufcLLa ^jLj a^o-lJI jo!o*LJI JlZLjlj 

JL3 i(>r»J! j-La ^Jj-SoJ SLajj-aU iaLbVLl «(jJ3jb» (j-a JaVl 

j-c: 3->Lj) ^Jl j ,4jljJ q\ uijVI iiJlj.il ^ ^jjfco^. ^1 L#l£ 

oLaL^Lal LgJiT p K ,„ tl 

J)j (j-U (jjl i^jL-uJ^M 3l_j_>J 4_u1jJI 4_a_jJLJI ".(JlLa :4_u_uLj_ui CjLal a"l ttsV 

i 2 J ) j LSqll p la 1 II J CjLl3^L>.VI uj CjljLallclj i£-aIL>J,l 4>^' 

' jojLoj 4^j-ifu_J1 £_U3oU 4_u_uL_u^/1 ^_a^LU 0J^J j-t-aLjca p j a J 

VI <_ i x J j-j^ i^i » II Qj-aJI ( _ ;r i Cj1_l^^L>.^/I pJLc jl J Slaj . ..t I 

i L^ILllSLa L^J ( _ ;r Usm q a ■ aj LaLjI g| a U"i (^ylll jLtJ^I (j^s JLloj Jj iJjtLajj 
CjIjJl^JI ^-)J^tj-II ^^^^ ^ J d>^ tJuu ifiQjJ_>JI Lo^^aJ^a-LjJI Cjlj^?e_Laj 

djLJVI lijlkJI J5^*jl njL^VI ^ JiniM p^^" 3^-^ cr^ Sjjl^lll 

.iLulj^JI 

i4jI jj jL^uVI a j j a a ^1 tLuS'l 1 ^J' - " 1 "' '— ''j^*-^' <j-° L^J^^-a'j I J ^ a 
jc ^Jjl i n"il1 Sjj la * ^ I **m 3j-t-£5l_»_a Cj^_UiJt_a j-uj 43l j C^aJI ijr 5 L^jl ^_a 
icl i fl£ al gjj jl SjVaJI (_J_l3 La "~ tl j| i ( _psL^>.'^l i a 5e J p-J-2JI 

3l_o~ Al^tal (jLa (_fjj>.VLi j i ^ j i a se uij 4;j£.Lii>.l 4jjojL9 SjLMI Cj^*s i"itLa 
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(jLuuUI jjjiCLOg LipgJjjjJI 

i£j_l"3j-U w I c j La j 1 pi UUI (j-a Lc jj (j£LI ^J-^- 5 *^' CjIjI j"r lj iSLpJI 

J_J_a! i«G_4_l£ dj Js^ d_)LLa_lJ JJLu (_34a_o (jLLl£,l_4!L>>1 A ' ^JjtAlL) 1 tj frj 

Mijtl SLpJ! joklj hjLjij'^I d »j . Ua jLl<j/ c^>o ^ajjJ,! ( _ ;r 3 

1jl£^_4 CjLi filjl ^_L*_a_i i4_L*_ilI1j ^LujVI CjLjjJLa j I La 3> 1 * 3_iJl$_a 1 a i^j^lC J 

t (j;^ 1*11 1 1 1 ijJ^l 1 nit 3jujL>. cjIjLloJ ' ^ ' ' i43l_flj_LLajj ^^j^^J^-uJ 1 tiit^t_J1 
SLpJ! ^oJjiJ d xS-lS^. SjLil oj_Ajj>- ( _ ;r a Ijla 0-"^' •0^ J - U - 1 '^' 3JL>. ( _ ;r 3 joSLaHilj 

. SjljVlj i_3JL^J!j 4jj_>J!j CjjII^ d. j <ilr CjLuj/Lj/! (JjiAILi jliil (jl Jl*j j-i^Lttl 
2 a \l , ^.1 1 dj Ji^Jjj iSj-i^jLs LipLi 1 . .-.j" ( _ 3 Hl! 43j!jl (jjjjLx-i ^Li^u^La 

1 .1 tVI Sj ta-i 1 ■■ w La -»"" (jjJ! i_3jjJai! jojj/I -Sj^c-a 1 njt L$jLi le hasasd 
.(<lL!I jM L^JI 

1 n*ij jji *j-al] (_>»»J-Il • (J^ (J-° * U ^cjjj *<j-"" (J^ 1 (JL9^d <J"^ 

d. 1 h'^LlIXI i_JLLaJi! i^yJb La *53l_L>JI ijijj (_^-"-a '• LiJ-a-Al SjUJLC CjVjLjij jjIIj <Gl j 
SjjiiJIj Sl_j_r»J! p I c jjlj 4^^L«J! I 1 eaj] (J»l 1 iuj pj *J t ji_L>Jlj j»^U 

j-l^jj 3 K Mia ^Jl J_aLlJI j j-LallLj (^ia^-i (j^II SjjLi^jiaV! j S.LcLaivVI 
lit La (J^s- JJ^J iSl^JLl JJ^-i jLvui J^JJ (jj^II *JJ-^' Cr^ 5 * ' d - .' ^ "^^ C J-" 
5 « \l < ^.".al 4_i^LaIL>.1 3 1 4_u_uLu_u cLu-aAj 3 1 d ^ ^jL"o dJJLu^ CHuL^ 

JjI 1 ..a j_uj Revolution biologique 3_p. ^J^^lJI Sjjiill q] ilLi (j-a jjjijJ 

j»JL21lIL9 : ! JUJL>. LaLjjjk! sLxJjiil! ( _Lil 1 11 U w ta «JJ ij^^-^'j ^jjLiiil 3jjJL>. 
^jl i u 12! (JJ *N > (jr-*-* 'tj' J ' IjJJ^ (jr" 1 -* w ^* ? ^-ILa p I i ga£ d_djj 
p_u_^j J_*2j ( 2>^-a-i J-A S Lujj>* jl LjJll? i>JU_aJt_i ' ' galiJl 1 (3-*^^ ^ (j-* * ^J-* 
( _ ;r i SjijJLc 1 " 1 1 j-^lj" Lta3«.| i_4^Lilj (jlj CjjI! jl SLtJei! ' JaJI ^LCjvl 
i3j_4j/VI A-i-IaJ " ta ' ( _ ;r 3 sU^jLs-j (jjjLaJI j^a «Lo.^/l Ltj_uj j^ljJI 

.Sjilj^J! d_^jLlikj i^^lj^I! ' . JaJlj 
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(j-c Lij^*_«J 4j*_uj^ (^^.Li^J! jLj^j^U (_p3jjijJLi 
CjLX-uua] jl2J . j_uJuJI 3 jUr Adaptation i 

JLrelLl (j_aj-a -ib* (^paj-a (j-a ijr jLtJ (JjuULl nn\\ 
I j A , ^ i ^j( ( j_£La_l cLj^>. j-lj^'v j ( u 3JL>. JSLlo 
(_p3j-a L^jLi w i ..^'Ti < . t^tl < . 1 1 c\Jt] LLqJljs-"! t ,,1 

(jjl JjJI (j_a (J*C Ul \ Q JJU J-J-JuJ! £jL_UJ (jl . J-t_JuJ1 

^Lajj! jjla j<u (j-oj n_ia! ^1! (j_a i_aaJLUj jjJijJ! <ji-> 

j_jajG cL^a-ljjs • La 5a I jj La i eaJ V j_uJilII CjVjU-a 
jii^LS jj^I cL>-1 (jl ^1 Liiajl <j£Jj i' aal j-alJ ^>"l 
. fiLajLj.oJI 4_u-£iitjIxJ1 l_LijLr»o L^JLo* ^Jl?o V t_tia1 ^_a 
d Laj .... II d ^j^-.tl uJl^J 4-ia.jJj'\ j i nil a I i ea 1 1 (jl 
d L^c il/ I ^ \\ (j a J— al j i f? (jl (j_SL^j V 

(jLa iLlLJ^>. (j_a »l j mi^/I j»jjlu 1 a ( ' 't£Lj»uZi\j as dj a 
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. £-«IL>J,!j (jLvuJ^M (jV! 

w «j xLaJI jl i ii U (jl :«(JJ ' "^JJ^ ^-yjy'" w ' d^aJcJl (JL>J,I Cj I a K t I a j Laj 

, U a . 1 1 (jV! (^r^* L^jJI J l gaj jc-l _}JJL>. ^Jl ^jl i n**i 1 i_a^_ 1 _o j^uJtjJI (JjL*_a 

(jlj j_i V »l S-xll (J^>>! (j-aj cj! i .I i iijllj (jLjijV! cjIjjls (jrLc 

(jl (j-a JljVj i^i^a ojsj 4_La i ri/wtl SjJ^ J-^' 4>^' g j ' a J 

JL>J1 (J^ jlt^j C. *_o* i(jl_a^M j-j ^^jJI d 1 La l_4-J 3 JL)JL>. lLULulo (j£. ' \ 

^JJ J I , ,r,~j J i I i n"iU j_uJuJI 4jl3jJ I a-LaLtJI j_uQ]! 3j-2-i 

^j-j 1— t-g— l ^ -J 1 fiLjjI^Jj I )ij La ilsl CjJLsoj i£_i^>"J c ^ 1 tJ^ (j-* JrJ-*-^9 4^ 1 1 n 

jl 4_«Lc SjLut^ J La * | (jl jj-* 3 ^(jr 1 -" ^^i-**-^ jia3. (jl-is 4 j Lt-^alo* Lij 

(j^La-i i3l_Lj>J1 ^_Laj> ^jl i n J Jj-jj-La (j£. ^jLCJoJIj iCjl_Al£Liil j, ' > * * 

^-j-Liaj (jl 4_L>-^I^jSaJI j djoUtl CjVL>JU ( _ ;r 3 4j(jj/!^J!j 4jljj_<jJ! CjIj_l*j1J 

U I c Ji|_fl_>J| ^^.3 Jij_oJI (jLii-lj iSl_j_>JI ( _ ;r 3 j_uJuJ! ~i^.j-u±s jjLjJ 3-oLc 

jjj *! !>j!jlc.I (j-^j ^ * <j-° T jljJLI I j-* t-iUj" 1 ill j-JajJI 

JljjJI j_a I j j a ^J-lIJ! jLjoV Ij Laj 5 j I 1 ?T~ 1 nU iliJ! j! ^tl^J.! (jl 

JLi^QjLa i^yfljSuJI jLi^jVLl (>U^' ^^-fi Cr^' ^-J^' Cr'l '3J-*"J ilfljJLa 
(j^ojl 1 JUjUl! (_LLi3 (jjs f-^j-Z' J^^J " ^J^" 1 - 1 o' S-P^ (jLuijVI (jl 

u \ c jJls! ,jji <ul JjiAILi ojj! jls (jLoj^La i Jjil! SlaLj 

^La-Lii (^jl^. ^ uj ' ' 1 La 2 II ^LjjIoJ i oVI ■ Laj> L-d-i-La (J_g_=»o JLaJ '' eLjSuJI 
Sjji^ (jl_i 4-pe-La uJI Sj-SLaJI O-Sij. ( _ ;r A CjljLso'iM tfjuk (JfLo ij -1 all 

(j-C (jj-SLj La Jjul 3j£La dJJj (jSLIj i£Lutl_LLa V SjJ^S l—kj^ll! (jLvujVI 
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(ji> jaJIj feAioJIg 6jj_ijJI Olj.i.anJI 



il'hommeestun systemebiologiqueL^>.^Jj T u LaLtaj L2^ i L^oJa-u Lol£ 
Ja fl> uj ll_3 . L_Ajjl_=»o jj^La-i ^ _}JJU>- j o <^ (J_ajtj JjL_ujV1 <?J_A (JlLa <J^J 
i^j^j^LI! J j i hM ijr jljj if*-?" i n^j^U CiL^" i ii aj ' ' la * t <aj t3jljj>. (j-° ^ J^J 

. I a I taicjj (j! i^UJI <ijj^li (jL^VI ■ V tajjl^. ■ aJ I gK 

(j i i eaJ -5jJ->JI ( _ ;r 3 j_i^sLl*JI oJLA iIoLaflcl] 4jLt£.j 4^Ja 4-a-a.i^a 

(jjj iJxSj ' "U (jL^uVLi i_3jlSj (jl (j dj^i c^- 3 »oLp> jlj a" ( ill 

Lia llui^! 

i_al ^ri^ ^U 4LLa I jjjus- sL«j : La^Lia Aj^jJu Qa_Lajj 

l_LiLa_i lil l_Lilj i ;_gj mi j 1 1 (jjlSLII I j i a3 1 1 q~\ ■ (jH-I' Jrh!-*-^' £ ^- <s ^ 

dJJ jj (_p=>j_<Li LuLa i .Ja JL>JI t>JJb QJl i4jL$jV La ^jl i iul 

( _ ;r Lc LLaJLai JlS dJJ ju (jjSLij i L#j ja^J (_Ll3 V <_JLta.a j mi ill (jjs 
ja^jl Jb I ii Jijo (_^<JI 4_ojJlII 3JL=»JI dJJj ^l (Jaj^jaU 4jlILlII 3jJaL>J,l 



4 i _ ;r iJ_Lll ' fl-uSull p la * (j-° cJ^ lJtJ- 0 -* 0 I J 4_uJl^II 4_l>JLI I ui i" 

Lg-lic (jllal La ^^yJt I La L$J ui j 1 1 (jjLCJI ( _ ;r 3 CjIjIj^JI £_Li^5 
^£^_ui C ' i ii j I <Ljl!i dt^^oJI (_ ;? _5 t(J l 2 **''■■ 1 1 «LaJLt-£5 p-*-ol (( jd^^j (j-ill)) 

(_a^Lo.Li L^jJI 2jLaIoj/VI ^J-^ 3 1 afcjeJ La^ i4_uJlII Jaj^J null 4jL*Ioj/VI 
(_p3j_ll Lg_iJI J-^J Cr-^' =l-L>-j-aiJ L«jj I J Jalj C I I ttllgeJ La^ i t _^alir i'iVI 
•.(jjs ^JjjJaJI (J^ola ( pJ -^ rj^ 6 - 1 (^palj-^^l i>J-A JlILc-ij . 4_j 4_iLt-£5^l 3jl>.j 
.c^jL^ LI 2 taj ■ SIjLlaj inquietude (3-1-2J1- 1 

• JJ* l"ltl JJ^Sj 4jLSLIIj (^JljJI (_p3jJLl ^1 i^^^lxjz ^Ll J JLjJ (_g jJI ' altJlj-2 
i_xjJLjj/Ij CjLal a" ifsVI (j^ W'-V ^ OJ^ 1 ^ LaLLaj^3J-3 

( _^L2iJlj ( _ ;T £.L4i>.VI t_iLa- i ii )VI (J^L>. (jjs jJsjJjjJI Jyj3-J £ *-*-Ai 'SLl>JI 

alal «Jlj 

.^Lcj-jVIj ^jj i 11 (j_a 5^ a"i i n a 5JLrtj OJL? * ? ^ ' p-^- 1 ' - ^ 



^LaL£Lj L^c^aJ ' 1 1 LajJ 4LoL£jLo c\_Ljj>. ( jSLtTuJ «LLa1jJLo (^palj-cl (J_*_aJL) L^jI 
Endocrinologie p II jjJlII pi^.j t^j aAlll fsi^-j >1 y| ^1^, L olr 

(j-ja d a-jj-se a £j>J-^ Jj * q i * ~'** ^j!j-aJI jLs (_>-3L>- pl^. 

i ' * J ^ **' 1 1 (jj-^ 5 jj M «L_tJb_jj_*J 1 Ja j-La_>J ! fu-uj (j£L<j_l, 1 jj-a (Jjl=*o i 1 

4-j-Lc 1 g i aj 4jt jJ1 l_£1_jSJlJ1 ' ' 1 1 La -a j -ij-^JI fiL^t_t-a dJLuj lLuIjij lIULlA 

' JaJI (jl i n'sJL) d La-L>J I gj^j itl sUlj-lLs 

CjjJLj jLLlj>.Li (j^l i .i-w^l Jjljj o' 'f^>f"j lEcologie humaine 
CjI Jj iJjsI ^j(JI ijJLA Jila lLL! j J-^CJ njJ-lLi (jK i nil 4jjl!i^j i>Ul! CjjIjj 
; 4jjL2J! t_gj mi j 11 ^^jjj-II 4jjJaj ^1 t_!JL5c_u « LJaVI CjL2j ^ya a JjljlLo ^1 Jul. I 

. J_a1 ^jlII J-i^ iz^*- 

^j-ojJ cGlIi JL>. iJJ j3 j-uJLlI! ^j) i^^jJI I JaJl (^jjs jLi£L1I ^j^Io^LJI I cujl ij 
jo-Al (jlj (j-a J^>-l 3^ ' 4>^" Cr^ J^' jTh. L *^ L ^ (J" 1 -*-^' 4_uut^ La 4J 

jj^. SjL^c (j-Aj «SLj_>J! ( _ ;r j3 j_uJil!l cj!jl>.j (jjjLi^)) L&j h i nl 5x.jLj ti 
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(ji> jaJIj feAioJIg ft, mm II Olj.i.anJI 



j j o\l Laj 1 I J lc ' a ui£ (jr^' 3-aL$JI ,jjjlJL>JI (j-aj .(j-JjJ! jJ! JL>J SLfljj 

(j-^j>.j(jJ! w^-l Cj^-o ^jt ^^H 3 -**"^ 3 'J * ^^J-**-^ ^Lh^ - *-^ (1)-* ^i -1 L-i_}Jlc 
(jl jj-SLs-l -ij-^-a J-^J-*-J r3-Al ''-'Jri-^ til i_0* ^y 1 -^^ j-^ 1 - 1 C?^ ^? J**"" ^ ^9 

4_2-jJL>J! Q-La«J (jjjLJ! iiW 4-uJaJ I ^tjjIjjJLi CjLj/l_LiI! aJJt 3jjLia 

< all cQJL%_i LLu 3 LLaLujI ' '"j a 

j^pajJLl d)Ljj**( ni<l 1 J i Till fiLul£Lal dujJs tilt_tjt_) S^nJI ^x (iH^J^^ C^jI^ 
.((^^jLo* ijr 3 j-uJLllI «U_u!j_} ^^ii. jj-* ^jl'C 1 nTI 1 d b se rt 
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d I j i iij ^ La ■ *"... 1 1 jJ^ojJ ! ,_jjLi>J!j CjLu/!jjJ!j CjLj/Ll2J! aJJt Jila 

4-jj mi ill CjLc j a 3e a u 4_j_UsjJL1 ^!}La_Ll! j^)^ j ' ^ CjL_u1j_} <J-aX. ijr 3 L_uLi_ulj 

4jjLi^jI CjVLalo.! LajJLa Lij-iicj (jl jlj^V! SLo. j_uJuJ! J J-«-a 

La jl 2 i ■ SjjLLa (J^iLi- j! jl Sjjjsj 2 jj*^ i *LL>.j J!>Li- (_p=>j-tL] 

I )1 ,>.^tl ju JjlI! w la tj 5^ i im a 4ilj_ut 4_j^ ^jl j i nl tiJ-lli Jl^Ljuj . 4_uIot 

: L^ia jj 

.cLa^jj 4l£i CjI^Lc CjIj-uJuJI j^^c Jj-il! Jlj-"' * 
t d in i^La (_j-3a 4-jLaj_i^>l SjjIj CjIj-jjJijJ! Jj-ill (Jl j-*-" * 

. dc. I Cj La io I ^ j i ea t 
. (Sjjjj/^/I) 3_jiiL»J!j 3_j£.L«Io-VI 43LUI uu ^ Cjlj-yil!! Jj-il! J! Jj-u * 

.3_JU! 

lO^VjIj 4i>.j|j £-aj i4.5l j i i ill £-a i_4^,m Jj-ill (Jlj-"-u * 

i j " 1 1 ,_3_jj_Li (j-C j»i SjVaJLi (_LiJa J ' J J-^' J' J-*-" * 

. Adoption 

. I j i^jj I 4_ilLitja c—u-uiJ QojLoJI £_a c_t£,LLL * 

Lc^ 

. 3jL>.l (jlr L$J J i -»-- Cr^' 'LA' -^J^ La * 
jJI . . . 4jjJ!^j 4jLs^Lc J-±i*j (_L* * 

Ujj>. j-jILjlj ^j^l-Jl »lj u) j| ijr II ^^aa-a^aJI dJjL>. ^jl j t uVI 4ilj_ot ^jt ijr-^' 

LTjjj jj^I Ojej S$ j_uJijJ! (j^-J 4^^L«J! (JluL^ i L^j ^JJJ C-J-aTi^l 

.SLl>J! 

^j?t^e_i J_i_uJ1 ^L>o ijr 3 LjlILi LoL^_i_ul CUj^um] ij-uJuJI «L-o1j^ o^J" 
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(ji> jdJIg dAioJIg ft. i'i j;ll Olj.i.anJI 



j-<I/Jji LujJ j i aj ^jVI 3j_«i]» ".JjilLi SLpJ! cj!j_uJu 
olj-j-j-jLlJI ,j_o JjL* jjx. £^a>a dLju) l^jlaj. Ljjjo JSLAjjj/ liilj (jLa 

j^i^jjl JjJLjj . « l-o-lSLIJ I w I c iiljjj-a 1 n"^ j JLS ">jlia J^Li- 

(_j-J-!l j_j-jJLIJI ' _i 1 I La a J (j^-" 3_ajLiLa Sj^a lTV LLaLujI liilLufc ol >) ' (< J-'J^ ,) 
(jjljjj! (j-a «L«j!j 3JL>. ^jjs Lul ttLilxSXuiXI 4-u-Jlj Sj-i^sLnll ^I-L^lII I J 1 aj aJ 
d « 1 Laj Laj.} ^-^5^ 3-* ^i^^J-? '^.al JLA j-t-al_t£. C ^-<1J '(jr^rJ-^LujJI 

di\ ■ "jj j-fl-ll (j_o ''III i j a .(_p3j_a JSL»i jLtc-ojVI ^1 j\j n' 1 "Li 

^jJljJI 4_ojLa_a I d * ' aj LoJ_t£. VI Lcaj»A t. < i < ill (jl _JJ-i ^jjLill {j*s 1 n" 
(_Lu-u ^Lol CjLuJI . .." V (jJjJI ___ r a 3_aLc 3_aj|JLa jo-Iaj dJLut (jjSij JL3j 

. - 1 1 1 all JjJlIIj w j 1 a « 1 1 jL^j>JI J!>L>. (jjs sLiiaLi. (_,3Lj (_yJ.II j^ujjjl <_JUax 
Cj I j— i_L-<Jj Cjj se j _t dlajjJkl CjLtlLajJI (jl ^^jJI (j^^-LJI jJjjj 
Cj^_U (jl (J-i t Ja 5 a (^j-UdjJJ (^^ajt-i L^ta ^j-aj^ LiL>. id 0 U Laj 3l_j_>JI 

(_^lajj2j (__AJ1 t_£i_jSJlJI t 1 1 1 La rt 3jL>. ^-H^ 3j3^Lc -S^>«J Ojjj _j] j__>J*-4J ^'-^ 

J>L>. c _^1oj^IIj J-aljVI (j_u SLajJ! oVjula (jl (<i4_>Ij (_jrfl jl njJ-JI ^^ic 
1 j_o 4-Lui-Lui Jl£^jj i jLuJil (j-o (j^' «L^j_<iJ p a j aAJ ^LUI ^L»JI 

p i n "kJI 4_ajLa_a £jja ( JLt-a jt^j I i3^2j fiLu LLajj-il I CjL-oljjJI 

4_jjcL«i>.VI CjLu/ljjJI JL^J(-o »l glr Jl2J i4j>_tpr j i~i T Lj (_Lt=jijj ijjlslj-o^Lt 

(j_o 4486 (_,-Lc O-Jj^j-I 5_<j/ljJ (j_a 2 I i a sc * 1 1 (jjlj^JI 5jtj>.|j_a Jjtj (jjiL 

i3ji£jjs 3___j__i_v 3" i.ntl j^Ju^/l J^Li. SLa^JI cjVLs- S^Ljj (ji ( _/tla_sit.! 

(^I Jjlsj SLa^JI cjVjLj>_a ( _ 3 _a ( _] T ^.Lio ^LojjLi 4jl>s (^Lj (_I_ojHJI q\ jJljjj 
(_,-a j i M II La (j-SL!j .^jVl 3 " i nil A VI J>Li- '/40 w llj ^ 

a^^psjJLI (^l __£Ji^J «Gli JLs. (jj-^' o'" *-a_J>»il jl (ijti-sJI 

cul j ^ <>SLIj ^MJaVI ^ylc oj-^' 3JL>. (_ya SjL>.VI <>i£3 V o2a dili 
( _ ;r al_jJI cJLj_) ui II i>jLi^.Li 3I_l>JI dJL_)_<lu jiia sGjcaj (_gjJI ajjuiJI j_uQll 

.SLa^JJ 4_JLlII 3j_^aill SjHill (J!>L>. 4jLo- ^jJs CjIjjjju *tj^>-l 
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j—t-till 1 jj 1 » ; o 1 _} J_o ^ 1 Li Lj-uj ^ L-<_Li£. I (* 1 

LaJS 4j Tj <( 1 ■ A i TA a )> l_o* ^_u_o_l3 Loij LLu^lLoj 

Sj-JLLU L^jIjl^Ij aIlJIj ^^Jl ^>jKJ! 

L_L)L^ ' J ■ ^**' "■ U 4^_^ 4jr b LcjL_u3 juil ji 

^ i^mi Jmmi ^i^i UU a*! t<£>i 

j—ljljj LoJLulS ijj^JLo ^j_Lujj (jSLtTuJ Juj_i L^_<a_ia_*_o 
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idjjj-C fiL?E_u3 i u-J La JlJlC c_JSU1 .(J_<ulI1 d <a V t>> 4_u J_i 4_l! I j-ojrtj djLs 
jjJLi^ t cL<aJtt-(Ja j 3jJL*_a 4_jj_Uax. 4_lLj_£- ((4_l£_o»j 3_)LrtIu_uVl » : ^<a-t-uj La j-uj 

LjJJ * Ml V 1 *" \1 , >. ^ ^ Jl?-**( [ .MJ t^JJ^S 3jL>. 1 r* 0 < ii t. i I n"^ 4(^JlI1 4 J*C I Ml 

iCij-LaaJI j, ) uajO (J_j_o_i3 i^oLzJI 4_ilt1 4_u_aj>J1 Lul ' I 4_o*^jJ 

Cj1j-j_Ju J1)Jl>oj t^Lc 4j>.^a-i w I ' gajtll LilaLiuj < ^ai l£>-^ ^-"^ ju 3 tjL?tJ 

Lu-oJLSj Jr 1 ^ 3 ' <— sljJa I (^yi Sjjjjj (j^ue-ij i4_pj,l LcjLj. (JK i~A ^jjs 

^ jJ! jJjj 1 1 Luj$ (jJaLi ^j^iS 1 ^ jj' a * jjj^/lj a I SIS Lo jux. 

i LuiiLu ( _ ;r 3 3 JL>J! j » i""i i ii \ 3j-o CjJLr>o Cjlj-uJilI! oJUfc JlLa (jl 

jl » mi" i Ijl j LULol LLUj jJs jJljj Lo ^Ir Llil 1 1 jut j i ullj 
joJLtJ! p gga-illa (^^J t_)L^i£.VI ^^Luaj-i ^Ljjjt! ^^.JjuuA jL^>- J-Aj i«JL>JI 
<Li^-i3> jjJI 4-1 L^t-" i 02I J-o^- 4_lojSLI o miI J ijr^j' lS 4 -^^ -«(— 3jJj^-ujB 

i4_Lo1_ij iSjuio ^-)Lo^ol»-o ^jjUjtj i^t_L1 4jr ^ 4_u_t-£utJ1 L^L>J! tj'^'L^j- 1 

LStu 

4_j^> jiU 5-iL>-" 1 11VI I j-fi LLaj iSji^>.jH I ^jLs-JI ^LLajj V L^jLa 

j^o 4_ojL2J! j w 1 1 jJjLLsj 3jjL2l! Cjj^Iil (jl ilJL>. ^1 Lo! .jJ^jlI! ^jJs 

, Uj^.r.tl jl_£>. (^Jl oljLil Jj-ujj (^jLiJ! >L*JJI (jLa i5j}^>J,l ^iLiill 
jl>.! j j»oj J!>L>. o!>I! <_^VT vIuljo L^jl J_i hIijjljJ! j^Lj Ij-of Cmnt 

ij^jjJI «Ll)I ( _ ;r 3 ( _ ;T i>.J i Lb 4Jajr»J,l 'LLuJ! ( _ ;r 3 d A I" ^. t I Cj!j_uJuJI ^JH LoJUX. 
LojLi^, d*n itl 3jL>J1 Jlj^-j Lo J_t^, »:<( (j^-i^I)) ^3-^1 J^h 0 * ^-^J 
(J*s ui 1 tdlLlL^r**! t nVI ^JUt (j-o g i> o"i i u o cL>.^_o ^jjujl jjjfe>j < n t Cj 1 ^)^>-J 
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jjjjuJI i^JLc 6..UI.I.I J I ul j-l&jJI jJLiJ ^jpgJ^jLxJI j.i.ui.n.l.ll 



4_LiL2j La J i asej i i3jij»JI (jjs J^lj (J- 0 ^*^ S ^r!- L " cJLqjv I jl iiJ.ll 

J^JLj-J jj-lJlJI LiLUji " w ' ' * 1 1 8 (j T 111 >1 L^aJLl t _^aL^r lo VI (j-a 

ja^jaJLa Jj a«!S ijlj a" < uLi ^a^al i n-v I oj-fr>- 1 Adrenaline^ji-JLi 3j j^/l Qa_ajjj& 



L$j| (jjjLZUj »l aUtLa njL^u^LI d v.'^tt 4^e_La L#j| ^1 i L$3l j jl>. cLL»-a 

( _ ;r lJI 4jLjJ| (jjs 3jL>.lj (Jix-l LAjLjjX.Lj i^LtS (jLjiJ^>LI ^ 4j*_La 

£_a_*_ujfl ij^l CjLaaJLt_a i ^ r iJlLjJ 41lluLlu> jj-o JUj3 L#jl t< ajSull 0JlcL_uj 
<L>-L>JI C^.J I jl ,^>.Lia JL^>- 43^1 i^f (^$3 L^jl (j-^J 'J L?Ji9 

.t_ij^U ji (Jl'iill ^Jj" L#jl : s\ ■ aua-uj . 4jJI 

<L>- jjs JLj/jI i L^jajLlj (j-o (jl till j i LgiajJ 4_aj^LJI 4jaLLaJI 4-La aj t L#j^/ 
^i^iIj^j sbjliie-a 4jsLU 2-a!i3 njjull J^Li- (Excitee SjLitl) S^astUI cLaLLaJI <j-a 

3- 1 La- "i i iiL£ (j j ■ ^.»tl jL$->JI (jAjJj LaJiJuLS i4_iSjj(JI JJjlJIj II JfLa 
(j-^— la_aja_A (j-a Sj J « CjLui^ 4£Lll uilXI * Jj>^ tj,L- LAT L U iSjL^JJ 

iJJbj Neuradrenaline, l _ r u^al\ (>JLj Sj^VIj lAdrenaline (>JLj SjjVI . I a i» 
<Li^-i3>.ajJI 4_iL^-**( i u VI ' jl ' 8g!t3> I )a 4^LLiII jj-a JJ— *° l-^JJ^-i 

oJJ-a (j_a Liiajl Jj 1 5J a xa 1 1 4^LLaJI JjJLr»J,l (jJtjJI JJ-a ■ La a£ au aJ V 
. ((jjj^utll (>Jlj tfjJ^I J i(>tILj SjjVl^) 41LLJI v^jljj^a (j^s I Jl>. .JjJU>J,t 

4- jLa- " i nVI q\ tf_j s i II (jJjLJI ^jjJajjs (j^o-LJI JJ-JJJ 

I i eajl Cj JLrxj Lgi£Uj , ^wul a^>JI d L ^" . .." LI 3_j LslTcijj Li i ti V al'JI 

I j » 1 ... i 3JlJJU>> iVq iS JLy" i ii a oLajla^i J I jLC^I LillLSj La J_i£- 

5-iLa-" t ul dJjj^tjj d Ijti^ iSjLjJl>- 4jSLi jl i Jj JL>- ^j(jiia jl 
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(jLuuUI jjuao$ LipgJjjjJI 

(jjsj iS JjJL>J! CllLajUU (Jj-2HI mil CjLiLiJIj jV! (j-o J-JJ^ 4j 'J-fJ^ 

jl_g_>JI ^jjs sU^sLs-j Ij aj " Lis I ui ) (jJ-jJ! ^jjs J » ^Lc cL^jj-^j 4j!LuJI 
j j| ■ ^ 11 I_LiI_l£ Jj-lj (jJLLa-LJ 4_l^_^>.jjJ! CiLiba-" ( nVl (Jjtjoj 1 w . . ^.»tl 

J«~ I axil <j-a 3JL>. ^ L'homme et L'Environnement 



' a Qj 1 1 IjLA JaJi-Lla Lt-alLaV 4_u_ujill1j 4_uJ_J! JjloJ! 

$4jLajLLaj4 J 

LoJ-Lc jl Sj—ilai. (_p3j_a (j-a LlILalil JL>.| (^-iLtJ Lajti^. CjJLkj I jLa * 
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j 1 * 1 * 1 ; 1 1 i^lf ft - i \ i j 1 1 ul joA"*JI j*)UjJ ^jpgjjj i II jj hi nil I 



V i % a I j 1 1 oj_fl> j_p_a SsLoLfli 4JLLi^j (">l-4-il jl (*>L* JLCjjs (jJJ i "ii-uij jJLLajj 
4-1 La- " < .iVI S-jLiX. i u l L^Sj Laj (_^<JI 5J a sej 1 1 2 al Utl I j", 1 1 . .i j ^ (_£ J_>J 

(J-«-aJI ^^LLa_t-al fit_j_Lc (3llaj L)' (j^*- 4 - 1 c^- *^^- > " J ' d ^^J**'^ 

t> "i j U < II Lil^j j j j ~*-j"' ^ 4-iLa-" i nVLi ^ 1 1 all (3tHJ j-^J "w ^j^" 1 ^ 

.^jVI 3>ljij (jjSj 4_uliiJI (jSLI i j^"j a ^ i "ali a 
(jla i w ■ i aaaJI jLjj>JI Lj/Lj/I ^ j jj-^j"tl 4jL*iijVI Lj_Luj 

Laj glandes endocrines p i*aJI jjJlII (^^L. J^a- (_,-lj J-sIj-j w ^J^"'^ J« 
■ Laa-J ' w ." -*"" <Jj^' ^LfljJ! ilai. jl ij» jJI (_Jjlx-o (^yi CjLjj-oj_fl> (j- 3 ojj-oJ 

(jjjjsj.* (jjlill ^LajJI 

SjJLlI J-^j-jlI ^_ll*o^j -i^^J c^*****" ^j- 4 -***^-*-^ **^ :>, ^5t^' cjL_o1jjJI cJjj 
Sjl>.Ij L^lo i jl jll <j_a I jjlc jj-ij S-alitilLa ij-o^/l ^ Hypophyne 3_LaLklII 

(>ujJLll (>GLi*4 4jl3I J (("jGjKJI J laS^I erJ^C ^Jl jG i ACTH Jj 

Cortico Cj I jLji^jjj/ j$Ljjjj£ '• ^ i ' •**-'j-*- a '"^ W-'h.'-'^ ^! "T^-^ L -" J - I *JJ J -^ 
njjull (Ji-lj (Jjil^lII CjLlU^. (jjs oLjLuijSLII a'jJt kaj| JiHJ isleroides 

.-<! J j", l\l I S«l_Ua_a -ilj-XJ j»J_!l (J^L>- (j-o Jj-ujJJ ij»jJI ' La « l '— J-^J-J (jr^""* 1 
Ltiajl CjLijLui_jSLII a JJt I Jljj tCj JL>.j jl ^j)j->JI J^lal-La ijr 3 Jl)^i*lll ^jLa*il 
diljLl S^lg" i 'i a 4iaLc Sj^ ^1 S_La 

i^J^'ll (Jj*-a-II -ij (*-• • p ' "T^ (j-k""^!-* 3 "-^' 4^LlaJI (jjjJt^ (j-a l*j^*- 
A ■ a j i S i>jj_>>j dJJ j (j_o i3Jal LaJI (j-o J-n^lj j-j^I a*i i la j I Laj 

.4_L^>.^*lJl 4-iU>"i < oVI 

4m»^1^mJI d j^nII in %»$ STREE ( dLte^t ) j SI |t^« 

Cr"* 3 C-**** ( ^~**^' -**"'.'.' ^ .' J T "' ' " ° J^lj (*>JJ (J^>- SjUJLC Clljj w ^J^"'^ 

■>-M U 4_JLc j I taj I jjt w A X~.tl JjtiJI Jijj . 3_L£:L<ii>.VI j 4jjU.I iliJI 
J « a ; jJJaJj (jl (j^j i«STRESS >l gJ-VI jl ^L-^J^'" La cal jl (j-oljJ 
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(jLuuUI jjjiCLOg LipgJjjjJI 

(jJLaJLa ... ■ La j >■ II w uiAl!l ^LlU j-2j (^^1 cj Ij-uATlJ I j cjVj^ejJI 

ij— i_L.tTJl jl Laj 'I JjSjj .jjjJcaj .^LiiVlj (J-ajiJI ACTH _!! j-ii^a dJj_r»>j 

i_i^Lj/I J^-l*j (jl cr^ -L)-^' i *-^ c o o! •e^L>- s V cJ J> -^' ■Aj o' L^y' o^-*? 

CjLj j»JLcj i4_j£.Laaj>.V! - Uji , a II j 'J^>-^ d-" 1 -*^ d ^ t* (Jl > ~...| j\ i4jLo- 

(j-a _L>_LC <iJLc oL^jj-VIj jjajJ! I g-Ac pjiej 4jJL>J! (jLjuV! SLo* 

(j-a (jLcuj^M (jl LtLLaj iSLpJ! (ji^. Ij Laj» I j Ltaju QjSLj JlS (jlalj-a^/l 

jia ojjj>-I (jyjJI cjLj/!j jJI (jLa i Ljj^cj ^jr!-'^ £ i- , - a p L' o'j o' ^tP*-" 

jL^>.VI jl 1 (j jj eajJI jjajJI (j_a CjVLs. OtJO £-»^>J 'o'3T!- :>, ^' o' (jr^ <^-Ij 
(JjlS 4jJT (j-o j_uSU! j j 1 maj p j IS[ a 2 4-lLc i_dJj CjLu/LCju! 1 uj > w , ■ ■ A * T 1 

CjLc^o-Ua j_a (jl mi \ JlJ^ uJL) Juii2. j-ajj_a (^j^ . <Ctse <<tj (jl uiJ VI (^ji^. j3jjJ! 
Jl) Jjso ((j^paj-Llj jl J^-^lj £-aj->JU )) j\j <i" ( n L a 3j-jjuJLI 3j-i-^L*_U 4jj iTI ( _^alj-ol 
OjjTjjj lOjjjjC. ip^Lu j_ujT (jL£ (_£ j 4-aaj5 1 -5jj3 (jii (jl_uj/j|j (jULc 

(jLCa i d 1 1 'nt> 1 1 olijl (j^JjLijj nj^>.j_4J5 (j^>.j_<jij (jjj-II 4j^Loj ^j-iu 

<■ ij <^>i p3 ifiLiifi * *J La < <a Ij t <LLaJi ua ^JljjIj ^ *l ' *r ] Cjjj^jj . jlj ^j) 

'/.65j_ujiij ^1 tiJj_<uljJI ( _ ;r 3 <_ctaJI C A ir-ij3 J^j .CjLaj 4 j il*^ Sjsjl-J 

^jlj i(_gjJiiJ! jijjjjiJI (JLi/j Rhumatisme j»j_uLo^jJI (_palj_ol CjVLs. (j^s 
' .JaJI jl£jj dJJjJj n_»l Laii,>U jL>JI jjjIII j iPsychostres w ■ ■■■^"H 

d * II (j^_ 1 < La )j II 3jj)j-_Ua ijr II IjLA 4j^^J^j_JI Sj^jJI j • ^£ tiLuJij>JI 
^LaJI (jj<j JLj OjJU>. i_ita jd 1 1 1 j <jj (J^cLilJI (ji^. jj^jjJIj 1 J-uijJIj 
4^^L«JI ^yll i-3Jl^j iPhenomenes Psychosomaliques 4j ju^jJI 2 j ■ "^'11 

i»l JLjj 1 11 tlj 1 w j 1 a « 1 1 JjLij'j'! '.Jj-a d j 1 "^'11 CjLaj^M (jlj «L<ijLiII sLajjjJI 

S-iLj^s'^Ij i(_gj_2_oJI jij_«_«JI ^L>.jlj Jj^jLall iP-?3 l ^ L ^f o-° ^ J -^l- < - a Jlj 
;j^"j a I Lkll (2ruLa (ji_i lLsj I^J I La (jSLIj . 4jjIj 2 j-^ (j-a Disque ,_p3tjJijVLi 

( _ ;r 3 ^LlII (Jj^ajill ( _ ;r 3 5jL>.VI (JjLy i i ii La I JJt ^"j j i aij LuSLaJ I ^j^J 

j^palj-al) ^j-uLa^jJIj « jl_^>.'^l)) (^LAjVIj (^g J i n-»JI ^ i d III < i La 1 1 p_ukLLa 

.(J^UXI 
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yja\y*\$ 



5_jj 1,1 aJI 3-j-m-aJLll j /vlj b. tl p | r J 1 la Lj 
(jl ] 2jj talll ojut a ^- bjj immincte naturelle 

J < t l j . ijjJLjJ! Lj^Li. j» J-^-J 4_al i ii tl 
( _ ;r 3 (Ji-jG 4ja- 1 ii tVI oJLA (jLi I <ilr i^It i » \\ 
j_jLSLj ^Lalj [/"<\l tl jLjj|j (J_i^j LoJ, I M-uIlcI 
' ga n 3_}L_« ^jJLjJI i ti tl Cj L_Lj_jj^j-jJ 1 

3jJj_o 2_al i .1 tl S^LII (»j-^J Anticorps mjI S-sLUaJJ 
Ijl Lai njj_JI 3_c.|_Lo ,j_o mJjJjjj . Antigene 

. 5-al i utl SjUl jJLS »lj uilmVL) ji-Lj j<u 

^j_uLojy_t! (jlslj-al (jl .i_ijL*jJI CjJi^I jJLtj 
jlj^J i '/ye- 1 i ajj i4j$Jl!1 4j ' - . A * T 1 CjLaj^l jjj 

J^_a_»J1 (jjs j3LLi£ i3_aLj_aJ1 '< 1 ' ga 1 1 jj^_a» 3_}l_a 
J-Sj * C J j T Mil i a Cj^L_Ua_»J1j ' S d 1 1 
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(jLuuUI jjjiCLOg LipgJjjjJI 

(_£J_*_u^>Jl (^pajLuJl (jl i^Jsl^Jl l_Lu t i la 2 a 4-1 J i na. «QjLt-^l (jt i ( _^Ja : Jj-aJLJ 
(jLkjVI j i4_iLSLII <j£: 4l<i/LiJI 2j i oAIll cIjVUJI jj-AJlIJ ^.ut-iJa <t=t-Oj jj» 

(_p3j_a Lj i— il i a a j-^c 4j| (j-uj i4_t£. I LuiSLlI (_J jJj i4jLva]j i>JLj Jl i^itl 
di\ a jl ■ a 1 1 I J;; ■ " t4_Laj-oj 3_}L>. 4_u_oAj CjLc1j-t-£5 (j»o c?"" 1 ^"* -1 ' ' c 

O^'j -0 ' o!" " ^-^^9 Jr'^iJ i4j^Lajj 4 i n_nj £-a 1 1 c *Lui ( _ r 3 d'a i ^" , ,," (^^jjl 
(j^ ii_dJj nj1_jjL«J! (j-aLir uiVI <j_a s-L^jVI i_uj aJ ^j_oLoj|jJI 

SJuJljIu L^jtj ijj-JJJ^VI *^ ' 1 1-^1-^ L^J- 4 -* 5 tj"'.!*" (JjjLlJI (j_a ^JLoJI 

£_JLj-3 i^lj^a.'i/lj iSj_»ijJ!j i ( _ ;r U3jAIIj I a i tlj p lfc»tl j_&LtaJ. i n-»JI 

(j_C (j.ij lj ^ J i a * 11 II (j£. 4_>oLlI! Jj-aLiX1 ( _^>1j-a^ ^ Lj i <U_uJj-3 

' 5 jj * >« * tl ^palj.. J i a a ]\ 1 r * uU Vj» : ( J^Sj pj "L^J J1>J1 
I a\l U ilj i4_L>.!jiia 4-tajljILo SjL>.j i_ oJJj (jLvuj^La i4j . ..A;tl Cj Lc I I J 
(j-a LjUalj-l La £_o I j ■ I j <~ i JSLl 2jj Lc^aJI sLaj jJI Cj JLao iS JLs. _jJI 0 JLfli (j-o 
p j| iSj_«J,! cL>.jJs CjJL>«j iLfljJI jjj j LLaJI (^yi SjL>. j»^T 

■ _i ta II <j1_i (jj i uTitlj ^LaLClII t-t^cJ I jJ nj^Jjill c-^lij j\ ' 3 *Lila^/I 
^jy^JI 4_u_oAlI1 J^l Mill w uiAlJI J-l L*^T JIj ^JU_Oj>J1 

L-t-i-jJaJI ^ Caj] Biologie de l'avenis J iJa~i ■ ■■ 1 1 Lljj-jJj-lj)) t_iLl^ ^ 
t 'I gawVlj^pjoJI cjVLs- Ci>j Cjjuuaj Lajti^. (jlj^iJI (jl Bonnevilles: 

o_ilLi Lii>.)) ".JLai i4JL>. jjjia i^Ls-jjVlj cjIjI j . nil Jjj ^lsjLi^j 

LuLSLb «CjI jJLi 1 1 ijlr LLaLal LaIj-J Li-Aj njlj^oJI (ji^. LuJj-Iaj 

i5_i_aj_Ljl Sl_j_>JI <_ (-se-Laj iJjulIIj 4^j_>JI 4jj_>JI JijJIj i^Ls-jJI 
jJj-JI j l_3^_>JIj t^j ^* 1 p ^ - a * 1 SJljIuj (JjjLlII J^Lojj iCjljLu_oJI 

(j_o I flK c^jL^ Lxjj iS^jiSLII ^jljjiJI j_i i ntl j ir (jjjLJI (jLLUb (jl jUI 

>. ■ i i n"j t4 <t ^.jtjJLl (jj-LI (jl i n t^M ' c?^^ cp 3 !^ 0 *^ ^j^* i * il i < nt 

(j t> i n _t La w fl-tSLli-ll (_LtaJI jjj cjLiLa-" i iiVI (j^s Ijljjlc p^J 
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iJ.mlAn.ll (jaIjaIj islibjUlg t^AmaJI— u nin'ill uJJI 



„ \l gj. VI j| stress (JLaj^I" 
i3jl>.!j SLpJ! (jjlj-uI ^-<->JI (ji^. (jLxjuV! Loj 

jj^L! ■ a 4ja-pJI CjLlLojlJIj i3jL>.lj 4ja-pJI <LiSLia-iSUI Cj^Lc LiH! I j 

n-dljjVJj jjj-uil lj (j^l i n-vVI ^yfl (j I _oj-><JI d"nj iU ( _ ;r a i—aJCisj (jL^ijV! 
j_a I j I il 3j Laj , 3_) &is_I, I ;» 4.J J i ii ->J1 L$Lj » i >i j iSLpJI oU tali a sL^jLx-aj 
I a K jL^uVI (jl j iUj 4^l£joJj <lL»c f&^c-i 4-Laaj <"»VI » A J 

Cj^lj 1 tj \ ^ i3l_j_>J1 Ja^JLUs (jy^-II 3jL>J1j Cj 1 j-t_jjlll 1 ^j_a IjUj-a «L)L>. 

^jJI cjIjLu j^yfl cjLjjjsj^J! (j-a (_jia-^>. (J^LUI t?JJ lSAP ' * " 

(_pslj_ai i. i j mi J_jJ_Ju 'I J a-l Sl_Lij C^sJ Lgj-i bjj s I Lta^VI SjlSI ^1 

.jLi_ujVM L$_La i ^ r ll_JLJ SjUJlC 
w I C SjLC.1 i nU Sj_iiji! <_3^)JiJ! (j-a Lg_L^n_l (jl (_yll i"i l Ll&j 

• ijj£j jls jjjUIIj jL^>.VI iiljo-l 

i ii^VIj r I , '-~'J i ijj->>Jlj (_>"^aV!j iCjjl j^>J!j L-iSL.aXI <L£jL*_a * 

. I i jj'a J uiAJI jl SLpJIj (J-«-«J! JojJLUs * 
. jJI . . . . £jj*-UaJ ! i^Ls-jJI ij-g-2JI ,2jAUI .11 CjLaJLi^iJI * 
(j-a- us J'C ulJ (jyJ-J! i J^eSLIIj (j-AjJIj j*C i .ill t\ jJLlI * 
^LlII Cjlj^e-U j^pajjLLl! (j-a ^^-^J-* 3 ' ■ I lalxj 4_LaJLi 4 al jj^jJI 
(j! j I » j Ij i. J 0 I ij 3 w a j J 10 1—1 1 j 1? w a a . \j >. J a 

My-a IjjLi 1_li^5 L^ilo. I (jjj-iiicj d » 1 n"t (J^a ( j-a«STRESS=jL^>.V!= ( 3'- ik j^' >) 

JjJ '(JjJ-i £ lJ-«^>- (j-a ^ ^ mi (j-a j i^» II jLl^jVIj jjoxII (jlalj-al 

j< 1 ,itl j tVj^j uitlj tcT-tl^j HI JjLu^yS Jalj^VLfl .JjLifcjV! jL^-V 

i _ ;r II t^-ij^ W- 0 ^- 5 J!>^^ ^ j"*- g Ua3» I 4(^_SjLj_aJI (^.tiJJJLl j-Iii-i ^jj-S dJJj 

I r (J-J-2-1 l_LlI ijo_^_jIj lil! j Jli (j-a c jjj/^j (((j^jJLl jjjUll » ^ a 1 uj La 
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LbJlJ-C >p j llj <_i i^aJLlI Lo-LocJ LoJlJ^. 4jjLC.^/l ,j-a tfj-A JjLij 

j^^l^J! <JjLlu LaJ_t£. jj-^- 1 (p-Aj-t-ULJ JL>. L_Lj 1 . jj^Hil Ldlm (j^Illqa Qc^i 

LLlSUj iSj_jJLi^aJ! LLaj a i» ^ 1 1 iuj Lui '(^j-Uj ice cream SJi^jJIj 
j^SI w 1 c ^jj 1 ■ 5 1 p-$-i1 ^j^J^dj (jj^j-u^j .^£Li_aJ1j 4^ uJLj j^tljj 4JLjJL>J1 

p-u^Lal! 2-*j>.lj_a Lis- I nlf (jl . Lu! JjI jJ^J^' L - i dj-^9 ^J^^J LLj^Li. 
t_£J_11 ijr j1jJLl1 liJj 1 i nTI 4_*j>.1j»a «U-aL>.j ' * j.'^J « ' (J "'J* 1 O*"*"^ «L?e_pe_i-aJ1 
(jV ilj-jl (j-jlj-C. (j 1 -"" pLtij ' t -^ J o' Xi • ^^P" f 0 ^^ 

I^JjJ jl ijj^Hll j 1 (jLaj»>Jlj . ^jLaj-^J! j 1 ijy j1 JjLJI *^"t1 p A 

j se * £j)j_iJ! ^ j i4_Lu_oJ! CjIjLjlJ! ^j^* 1 1 aj ^_cb i* » j I U 1 1 L4-1I i^-jjJJ 

i4_o!jJlI! d j| Laj. I (_>a*j (_L»-aj 1 u-fl-Ll ^L^u^M j_Laj3 ((^IjJ! j_usjiij!» 
lAlcoolisme 4_lJjJlIIj itabagisme (ji^i. jGJL£ Cj!jL«JI <_>-a-*J <j_a ^^l^-",tlj 
t_jL2Jjl ' a u£ (jlll 4jjicVl (^Jl s ^5=illj iSjljull (^Jl (JjIIj pi »Utl ^^^aj 
:5_uVI SJlcLUI (jlr 'I ga-VI jjjjJI SjLs. I jl«' a (j^. 

4'n a 1 11" (jSLaj La (JjLu ( _ ;r 3 Jalj^^l fLtai. 2 1 JLA J-^'j 

^1 ■ gall ^1 * p nil 1 (_£JlJ1 ^ > VI px,l_Ljl j£L*_oJ1 «Lt-aL>.j «d*n 1 ntl 4^LLaJL))> 
^-jj 1 .1 tl -'I 1 ->* aVI I jut (jl O-J^tj .(j^js-VI) ( _ T Ji T LiLiJI j's 1 .itl (j^s ^>"l 
pjJI j*C 1 nil 'Lui^ J-^JJ ^1 '(J^4^' 'ItH-"^^ 4jjjtC JjLlj ^1 i^jjj 

' J 56 **' ' " 1 l-a^J t«l^fcjLu p 1 n "kJI ^J-q^ T u ijr L>.ljJI l_£1_ulII ( j-a ^5-1 ijr II tfjJJLl 
t_J_2JI j_3_Aj_j j_J4jJIj j_J4jJLj i—l I 1 a J 4jLa (jljJ-«JI (j^s ^J-'J' Iji^J ^ JLiJI 
c-uljj ' - la t ' ga 1 1 S^Ljj c_o* j**t i n 1 La_a H ^-ilj-^II ^alili i^ulj-iilJIj 

ij^mi ijr a (jL-^Jjj ^1 ^jJj j£1j_uJ1 tj" ( .il tj\ (Jj >. t ' 1 ti^cA (j-o_jJ 

,2^c. J-J-yj 1 '<i ^-iljU i^l 'pjj^ itilij ij_uL«jLa 

d)l j i itjJI Lai i (jr iii>. jLi^jI ^1 (Jj n_fjji.| CjIjjjj ^1 Jiji JoLLajajlj 
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iJ.mlAn.ll (jaljjolg isUbjUlg t^AmaJI— u nin'ill uJJI 



^ '/.35 la^seUI ^ L#la ojSLj '/.45 i S ljJLll ^ ^L^s] o^^>.jji ur&3 lipides 
(> jj >La V.22 ,<J2X\ LULUJt Ja '/25 t( jL>.Vl 

Qji J^LaVlj i4jjjJI cLuLjjJI CjjjjJI i^L-LaJI Sjjj JjLcJ 

ja_>J d i , l ,mi_ij) r I , ,tl ^^tilLi La Jo. ^1 I j ki »" i nVlj «!j_a->J! 

i'/.25-20 <_SjjjJI ,j-a <LlLLs jjftj (jjkjJI ,j-a .UVa '/|0 *U3 J«jlJI 

/.3 

.(jjfcjJI (j-* 7*20 I a-^-iAa |jj ol i ntlj (j^laJI ^1 m**h nLi (jo^kjuM 

i^tU-ujJI (J-aLCIl i. 'jl**^ JjLZj ( _ ;r 3 J I JUX.V! 'J^JjJ ■ a II (j-a (jl£ ^1* (j-^J 

<j-a uj^A? <lti^-"j j't^ Sj-i^J! ^LiJI vA*^' JjL"J 

(_£J)J-J l_a_£ 4(^_aLLi£ 4_t-aL>.j ^IjJlII (j«a CjLLLaLl_LiI1 "j"'"" i«Li£,j^/1 
<tiuJL>J! . " » I A ,^."< 1 1 (j_aj i(jjujl (^yi j^ajj-ccLU d j i m ( _ ;r 3 jl Laljj ^1 j i o ^1 
(jjl^-UI (jl i i ea I (jl " j i iiLt-n I (jLjjLa MgJIj iC <j1_al_I-<-3 (j_a ^>L£ (jl i^_aJ-H 

I jut (jjs /<ukVlj . (J^eSLII »l i n"~wl <_ i j i u-i La-&^l£j i -ij-^II ^ jlI (j i mill I 

*J)Ljj ( _ ;r 3 4-<Jaje£LJ! CjLijj_Jail jjj) JL3 Ijo-Jjj j&L<-JI (jl i-dljj 

iijjLjs. (J^, j»jJI 4 j i.iiii i>j)^>.j ji£.Ljij (_gjJI (jiJLj fj-i^l Qi^j-* 

, „A;1I j'j'.tlj 3j^'j5 jlStl ^ jij^JI i<LuIjJl«JIj lacolere ■ . . .>»»tl 

(^ acide ascorbique: C (ji^LLLi ,j^. lj^i.J_a >_il S-Lll i a jjaj 
(jjl^-UI w I C Jol_fl_>JI Jj j < ii ( _ ;r 3 Jj^l (JjLSlI tjj - . ■ A * 1 1 (jjljUll SjiLcl 

L-llxaJLl ".tl'a , . ,.*'\\ ^jj^JI julijjj isLicLajJI Sjjii!l SjiLjj , ■ . A * T 1 

^JJLLa-l p i ii -»J1 (j^/ 4(j^_aLLi£ (jj)jj»_a (j_a Sj^u^ c ^^-a^ J-Sjij jJj^Hjl JjliLJLl 
(jJlLlil Juus (JLlS 4jI La^ ijJajJI (Jjsl^^. «L^>-lj^ (jusLLLflJI \jJt Ljjj^C 
Jl) ^Jj JjjjJo (j^, (j J_JI j-aJU (jy-i-II ^-1 ^-'O^HJ L^^-^JJ (3^3 ^-aL_u]1 cLLlSUJI 
^Ij ,_^3j 5-LjLlaj i ntl L^LiJI JJ-aJJ j^ic SjJLflJI «U (jl La^ i*l jJLtl 
. 4jSLjj_a^/l SjLajll CjLVaJI ( _ ;r 3 (jLLsj mil (^^aaill vijaja_J I j^J-a (^^3 (j^o-LJI 
jJsj .«lj_«JI (J-jjJa (j^. 4jjl_Lj 'J^j^j i^aJI <j-ai i4j*jJj V p i n->JI (jl Lajj 

<Gl i ^j_c (jju-cl S-jiL> Jij-ill j » '"m JaLLi^ciVlj .^j-A^JI^ Jo LLijoVI ^1 
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(jLuuUI jjjiCLOg LipgJjjjJI 

(j^IL>.LjJI j j i"m j .jjjjJ! JJJJJ i(j1_oLLL3 iUlcLa J La p L$j£ i4jjL«JI i>LlUj 

ojjj i(j^ijjjJLiJlj i .i <i i .ill ojjj ijl^lSLlI (^yi) ^jjj-LcU! j^jj 4_L*jtl ^1 

3j1_j3j 3 j i ii ; ->JI 2 al La II S-Sl/j JjsLlJI E (>_oLL_<-3 4_ujjklj (i'U i nil 
(jl i_d_il f^y- t£.l .(JjL&jVI "-*-*-^i9 "."'** ilj jJjjJI 3jL>. (j-a L-kAiejij LajJI 
t_xj_jJaJI j_aljV ^. i a 3. Lb ii_d-ijjj iiLma.1 (JL-AjVI SlJaj 1 ^J^"-"' i-lj 1 
^J^UI u i ujSj-ll Jaj uiil LLloLj lii! j jV liJjJjLA (Ji-1.5 idili-b (_yb jJI 

.(Jlj^illj (^jj^JI Oj'j^ 
4_i^_Lllj -i U-dJl o i La *j ^ I c ^jj ^ A" (jj^-t-a L*_U (j^o^LJI 

wj SLaJ Ij (j-aLa LlI I jL^s-'^l jjj (jlr I jjjtjj j 2 . I . ^ 1 1 SjjjJJj i3_j_o|_£jJ 
joJLkJI (jL^j p^jlj-Qica ^jjS ( _ ;t j ; jj^> > j J*\ i"i_t d LalaJlj ■ Laj i eajl ^Ljjj! > 
JjV (((jL'fcj'^l = alga-VI)) ^jLa-La^a ^1 jj-" . nl <j-a Jji ('Lji; <j-ujL&) (_£JlJ&LJI 
CjLij-LU <_ i 1 1 ii JjL^j ""'I laJLLtl j^usj>J i. i u n J J I C p , ^ 1 1 jjJLII 4-J I 3j_a 
J_Lc JjJLlI Cjljj_o_a i_l Ii La Co I «La_Ljj i -il i ■-"* VI jjiaj^jo i- i 1 1 » \ 4-ixLaJI 

!aJVI 3JLv ^ UfT ^SjljJI j 5-cjl i.r.U S^icJ! ol j^iiJI 3JU. JLtiiVI 

.Jj^jI jjII ^jiLill jL^>- VI j iOlC.LlI.1 ^j-i!l J 
^iXj? Sjj^J^' iP-t3 ftl j-»JI_j p i a 1 1 JJiillj ^LajJI SJa^Lc (jjs J_A 

i4£j I i ii <Lilc j«-i>o Sj£Ljjs (jlalj^.! 3_jt^j CjljljjVI i_3jjlj (jl 

Stress: (JL^j^I-j Sj j Ul (_p=lj^.VI tfj-A pjtlj Lac I SjjL^jj i43VljLaj|j 
^3 j^i- J-a '(_)-^>l JJ-ll 4jjI/ ^1 Ju-qJIj JjljJI (j-ul i n^l * 

.(jjL^JI 3jIjj>. (j-til i n^lj ^^ill 

(jjJU p i . 1 -» JI i L0L4J (jrijiiitl jl Li iJ juj JJ>lII * 

. (p jl t n ' ' aj) (^La_Lo j t j jS! aj 

.d^jjil »LLaj.VI S jj£ * 

. 4_lC «L»_l4_j 4ILujj duL£^ La ^jL-u-i^l ^J* a I Cl<_^>. 
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iJ.mlAn.ll (jaljjolg isU&jUlg t^AmaJI— u nin'ill uJJI 



.Jj^ju 4_tJ_a 4_]Jm_a Cj!jl_t-aa£,1 CjLt-aJLaj * 

i_4j^-a-iJt Lai . J^jJIj jajJI JL>-JJ «(>JLl tfjjIjjiJIj i(>JLl OjJ^/L^ 

O i La **' 3 a ^ j ' ^' )."■ i'^j-G- '-'J*** JU^ i u n d tlLaJl jj-a filial ^1^. ^Q-> J-ii3 

(jl-JL) 0J-S^l <U-mJ (jl ~ i eajl i LaJjljj Sjufel .Ul (_Ll3 (°-^-^ Q^~- a L?^9 
4_c^a_a_>Jt1 Lat t/35 i La i j -i * (^JLi 0j_}1j^_lJ1j i/70 i La i ■■j" * duuajjl Jl9 
^^Lal (j_a (3-J-3j t ^4-Ac (_p3^c CjLiLJu CjLlI^ (jr^ '-' a ~ ' ** a i^-uL^H 

dJJI i ii a» p Ij'a, (jJutLJu 3_uL\II 4LAI! • J-I ((CjLLlaVjSLuLCII » jlj^j 

ojjV! jlj-al ^LAjjVI j i_i LaJLllj 3jUJ! SjLiiVI <34j1c U^jla « jjjJJ 
lilse LaJI (j^j^La (i^jLiu ^>l/ a (jjutLiu i4i]L\J! 4LUI 'dr<-ILi 

i^jljjjtjl Sj-ui^U mi a ^j_a ^1_loJ1 ^L>-J '^J-^J ^^-^^^ ui a jqjLjjj 

3_«_iljJI 3 1 j III (j-Sj l£>^"' *J-° d)^^ '"— ^ naajSLutSJU jlj^j ' 
Lcj_3 J « a 1 1 J (jj-j-Lsa j-JJ-a joij^ J-^J (((jLLajjlJ! ^Li^» p (j^gic (_psj^. 
LcLfljj! ((CjLLLaVjSLuLCJI ))jlj^J J^Kj' ' ^* a Ln^jILa jjL^ La^J t4j Jl^ uiJ (j-Aj 
1 1 j". c j ' (j-C j-LaJJI 1 3j 1 eaj cUdLaUJI 5jLaIoj/VI (jla • jl 1 ea!ia. I jj . Ij-fJ^ 

jjSLIj SijLajs (_jjj>.l ujUd dol ji^j .4jiSLI! Sjlc. JoLiii! 3jl5J ^ n'vil 

j^a^J! j^Lil iij-o~ iQj j La a. 'LiSjU <_3jjJa j^rliaLnJI (j^ 1 <— 1 LjIj jj^i 

^_o_lSLjJ1 4_o_LtI! ^jl : L&_}Lfl_a 4_^_l^>. j^lj^ (j-a 4_iJI ClL^jj Laj 

i _ ;r JI (_£JlJ_l ^Lo^LtoJl JjJlU JljIjJI 1 Laj ui ul\ ^jlj 4 !j-a JLa l^ij mi ^J^Ll {j\ {j&jQ-* 

Rene Dubois j«JL«J! Jj 1j <" . j jij" . n_i V gjl m"n ..VLi ^jiin 
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Mill ' *^ktl ^5,) L'homme et 1' adaptation ' I^Lj-IIj ^jl i tuVI :4jlli£ 

<La3 (j-"jJ» *. iiJJ j ^3 1 (Jjjbj . (_pi^Lj^Li » La-LaJ I jJjlI! ^Ltaj LjSLuLojjjI jjSLj 
JJjlI! ^Llaj SjlTi i ill ( _ ;r 3 i—S^oJ (jl (jSL«-l (jL^u^M (jl ( _ ;r a (jj^-^^M ' ^ '"' 

j 1 ** ^Jj la * ^ a" i nl (jj-^ d j Jj ^ all 0jLjT lLIJjJ (jl ^^y^ t»La-t^aJI 

ii A VI 

:giM")M$ $lA jSl 

Jj^Ja jL>. ^'Aj'^ «*" (_P-II CjLjI^jjJI (jl » : Hanz celly ^JUJI Jj2j 
i.-i" j"tl J-3j in LjJI cjIj-L-UsVI ,j_o ^Ltj t 43l j j i ,i a jl£ Lj! i(_f jII 
J1)Jlj*_j (^Laj^-I (j^-uaj-jLLi (j-jjJI (JjjLJI (jl 4JLjJL>. 4jj-jj-*_uJ! CjLj_uIjjJI 
lj_& ( _ ;r -3 t—ijLjcJLlI Cjl_ilj_^>. (_JJlJ uLiJl^o (_5-l-II (J-«-aJI -ij-ij j" 1 ' ' js-^JjJ 
^Jajj>J| ^laJLu j| tcLjIuj-LaJI SjjJjM 3-a * *j la i ga3 ^1 uuli (jy-^ ' aj i a >i II 

, J a U 1 1 SLvU. (j-d!l jlj-al (j-oSLj V jls i^LUsjVI ^Ij^a ^jaj ... LuL#j 
4jj_lU i allalllj 4jjjJ.I Lj^L>JI (jjjSijj *(j 1 " '~>!l j-^^"^' 1 * * 1 '"_* i iJ^j-" 

. Sprematozoides 

^LAj^U (_^Iaj-*Iu (jyjJI CjLt-qj^ r JI jl '.(jjj£^_l CjLLj_JI (jL^ LlA (j-aj 

(^jlaus (j^- 1 i(j-4jLlll (j-a jl CjLjI^_j_>JI (j_a duL^ ^I^j-o t J-i J uJI 

J n i .1 ^jlc ^UojVLa iLaLtjl Jja^/I iZjLcLu>JI ^jJ fllj"ma (jji Jijl L^jjJ 

J *° ' CJ^icLiill (j^ I « "J L*jl J (^gj" i ii a j 1 ' eallj (_£ jjlj ".(JLjJil 

4 j i ii ? lb i.-. ih ^ ^J^"' 1 J J jlj^J (^r3 SjLjj (^Jl Jj-ill 

Llaj se I a I .'-.I A-^ ka£UI)) (^JLc. I i x ■ eaJ i. . j i uj dllj jl CjLjljj-rlt 

Lxj 3!-*;^' o! : j>^ > -'- L " ^jdj -laFertilite sexuelle . ..i->JI ■ . ■ LajJI ^ 
da 1 "j rt ' p < ^ tl jjJlII ^Uajj w Lx^ajJI jl_^j>JI (^j-Lc ^c_ulII S^Ljj (jx <Li_u_uJ 
fiLl_»_JI (^yj^ ^jl 1 n"iU j-ujuJI jl jl Li i(^jj>.| cLuJU cuLiI jiaj^l j (^palj-aLi 
(^1 (^yJLxILlJ ijJLill ( _ ;r 3 4ijLlaJI Jjlj-a (j-a 3jj£jLa l_ lSC i h illLtLaX ^1 (_gjJ;J 
(^.uaj-a (^JajLaJ S^jlaj. Cj Llj ♦ 1 r> I JLAj i(j_AjJI (J_u_a_i 
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iJ.mlAn.ll (jaIjaIj islibjUlg t^AmaJI— u nin'ill uJJI 



.Diabete , nil #.1 jlII 

j-«-u p j £5 ( _ ;r 3 1 J j-u->±a i3 J_>J!j j_uJilI! £-a ' a-tSlaJI J-^J- <jj» (J J-J-i 

(j_a (_£j^e_j La £_a £\_a_cl_LLaj d n -r i n t a iSLpJ! (-;r ^. j^ujuJI jj! ( _ ;r 3 jLSLJI 
(jl mXl ^^^33 i C7~£D~ = ?~ i ^^ pJLcj _}Jjl11 pJLc ijr 3 Jli^t-] 

J-UJ (J I (jj-i l£ ^^ SjL>JI d J I n I J-^J-l J I l J-4J->J,! j-ujuJI J J-«-a (j-a ^J^-"- 1 

^ la 3* jj_a ^L j^ e- t - T iJLl L_ L)l . q\^<- i 'I H t^J-I p i n -»J1 *L_a_L^ ^£ 4_al_A CjIj-ujlj 

o-^J • Cs-^^lw^lj (j^W-*^-" jlj ri* i . iVL C^SaJI 

dilLut)) (jLi "-j^jj Holmz jjj^jJLa i4_l3 i_j^iij_a j^lC. j-al 5j LaJ b liilj jl 

j_a \^LM \ £ 1 J M l 1 

4-jLa- " i nVI ■"»! j I <i <* jj . «CjjSaJI J>^ (J^J^' iy 0 ^"J^ 3bL«-a 

i j_a_cJ! i_d_J j La-i j-j-JlJ J£ SJ'ji L*l-" > - 0 (j (J*^m ^ jjJI 

3l_j_>J1 cUl ^Jj t< ■ i ..--a SLiJtU Ljjjij-Us ^j-oJ j-ujuJI q\ g ■ ga *Hj tjjjjaoHj 

^aj ^'adaptation, c'est la vie 3l_i_>JI jj* i tuSaJI jLa i ( _ 7 i»A! aAJuj iL^Jli 

LajL-i cj . I_ljLlj>. 1 1 ill (j-a (Jj-«-i LaJLoLS i'LlLc SjJLai! JjJLs. £La!i5 dJJj 

4^jj>. ( _ ;r a i3_j^-i LajLi^j ijjjjLlIIj 4_iSLa^/lj i^Lui/^/Li LuLa^Lc ^Ja 2 'j ' p j 2 1 

jj-a JlJ J_>JI i--i-C j" i ii tj ijLSLa^l (j_a JLj JL>JI p U"n La JU£,j i I JL^j V JIs-l} 

• (j"'J* ' l£' ' ^ "' ' LoLs iCjLajUU 
(jj iSjL^j V La ^1 t>LijJiJ I ; i ii 1'^ idilj JSLI I jjj^. dilLut 
p i n->JI cjLJI (jyiij LjjJ i l_L<u I "j . *--"^_' ' w ^j^" l^3 5-iLaILj/l 

(jiy 1 1 jSLaj . I^ 'i-r i d!i ] ^ LcjJalj IjLaJ jjl ^1 I n iVq Llui 

JjUO LaJU£,j ij_uJuJI (j^Lc SjJJLa^s SjJ^ Ii Ljjj-jJojU LuL^ Lajlj (jL^ Li^ 

^^.3 4_j_Lc -j La-! I «I_2JI (JjLa- i i n La j-Aj i(j i iLalll jLl^jVIj JjjkjJI (jj^ 
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(j^o 4_i a jJL) La j (J-SjlI 1 dJJ JL^ 

c_3j)jJo 0_>»J CjIjIjJUI jLitjl ^ji^. -ij-^-Il ^J-^ 
«Li_j_jJ 1 i _ T 5 j-u-ilJ 1 ^SLi La JlJlCj i 4Hjjj ijr 5 4_u_l11 1 
Lo^ Oj-oil w ^J-U jjL?eIlj ii^trtJ 3j_>Jl <j-a 

uLaj-i! 5_a L^tTn-u 1 VI $Jt> La «4_a JLuaJl » ^_i_ul 4-lLc ^jlLaJ 

(j-C ^jLcJI SjLjVI i-Lsj-b ,jl w * **' H i>t JL_o jjij-^ 

<j_a cl_La^s_) 3_iLc w ...AMI jj_AJlILI1 ^j-LjeTuj 

( ' .jI us*l\ ) w i uajtJl jj^HJIj < . «lj La JaVL) jjjljUJIj 
5_JL_l*3 jj_a ^ ^ 3, A g L'-t- a * 4_u_uL_u_>JI SjLtloj 

(^aJjlJIj ijl_^j_iVlj Jj_AjJI CjLa^Lc JJ^^J * 3 J_JaJl 
' dJutl |j i—uiaJtll ^jI^. ' . i Lca-J L^Lj (jL^ j-Ij ^ uiJ 
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(jLuuUI jjjiCLOg LipgJjjjJI 

( _ ? i>. 1 XjlI (j-^' w ■ ILOjl\ jLl^-lVI jl liJL^j^! till j J-JJJJ 

(jl jJLaj iSLpJ! ^jJs 4_lcjJ! (j I J-ai : I j 1 i_jjj_>JI J^L*. jj-L>J! ( _ ;r 3 

J_Ljj ij^juJ! sc i a II I alsegjlj ij^j_«lJlj ta-a-gJI jjj^j i j_l»I/jJI ijjjl i iul 
i— lLa- i ii iVI 4l>.j_a ^l (Jjj^3 <_aj£j]l (J^. I (j-o (Jl i a III (jl jJiSj ijjjuSJI ( _ ;r 3 
( _ r JLc (jlalj-C^/! OJUt JlLa Ij-Iaj (jl LiJ^C (J-ujJj iSLpJI ^j_<jla (j-a (_LaLCJI 
. 4_JJJU 4_ll_i-a| La_lJ_}j Ijlj 5j I --Ij LjjljJ (jjjLJI J-uj] (jjl cj^ Jj^JI 
i_ , j i ,i II (j| Ijj ii"n_l (jl (j-Co-LA! (jSLxJ : ( _ ;t j>.jJj-ijJI (_^LuJI (JjLll!! 
j-uJuJI Jaj^ (^yJI ^ -sL^s.^! jlj t>~< u\ (j£. (j^joLJI jLigjVlj JjjfcjJI 

S^jL^a JulC ji iCjLa^LtJI (j-a L-SjJLU ,jx. £Jj_>JIj ."LlLlJI jjj ~tl lJ £ 

(jK .35,1* 

^La i3 JL>Jlj j-uJijJLi ^fLiaJI '"■ i a£ Jiil . Lis. (jLi-jJI Lg-La ' c I i ajj (jlsLajl 
(Jj n_iLa- i ii iVlj j3ao]lj (jiillj i— ll^-La .'—V I 5-iLa-"i i .iVI £-jLU (jjS^J (jl JiJ 
<Ljc_lj_i tg\ j Lta-ll J jj » i"ill j ii_aLtall 4-a-iLi. ( _ ;r 3 w malllj (^JlxJI jLi^-iVIj 
4o;LiI! ^.aTiJe-a (jl 1 4jL3aILa j_lC j 1 3_3jJ La j-JlC 4-ifLu CjLs^Lcj ill JL>.| 4^>.l jjs 
JUJL>. Luajj «Li^ La (J^ (jl (Jj ijjjjijjl ^ La » jl lj^aL>. (j^J-J d uidJ JLlJ_>JI 
. dJLSJL] 4JLij;s-a £ *Ai- L " f Jj* ( _ ;r 3 Jj I La u ^J^>- (J^J e L»JS (jl (_^>- J^-*^-° 
^LxjjiI I j a Q>^-i c *-^rh l O-'l LsjjI/ (jj-^i J-^J '^i^ 3 (jL"uV! (J- 0 -^- 

(j n*C »ll ( _ ;r 3 1 Lsojj J-^'j L»^ jUa 4_ujtiillj 4j jLil 4jL>.L>. 

w aLaLJI t-iLa- 1 n'tVlj i^JLill (_p=jJ.I ^jjL* (^1 4j i_f JjI (_gjJI stress (JL&J^I 
( _ ;r 3 ^ I -rTi i4^.jJILa LU j » 1 *a CjJLaj 3j_i^>L«J,l 45;uJI ( _ ;r 3 (jL^J^La SLaJ Ij 
(j_a i_i_iSj<JI (j£. j\j*jlL! 4j*_uj SjLiu . ~ 1 1 flj . ^" (_gjjj (_g jJI 4_uJjJI ■Ja/S 
L^Jjl CjLjj" 1 11 a 4j^Lj (jy^. J-2j (_gjJlj ij-Jull j^ljJI d#jL*-a (JL>-I 

(_gj**i i n U l_^_La_j_ojlj tjlj-SJI jl p i n -»JI (_gj**i i n a 1_Ajj>.|j i n-»JI (_gj**i i ntl 

^jjJI («JL«JI ^ (_L-j-5 (j^ Jj^l (jj'i'.itl Jii^l jlsj i^lj^VI 

.S tiJJjU \j . ^ ^ t I L^A i7^_ll (J.U-41C 4_Ju-C ^Q-J-uL] 

(^j-lJI 4_j_La_»JI i>JLA CjJl^jI1£,I : iLo.jJj.iaJI 4_^>.jJI (j_a ^c_LI (Jj-hC <Lu 0^ 
t—lLtC. (jl » ".^LlII IjuXI (-;r Lc jOjtj-LCJ (_£j_<j/V! ^a SjjJLC (jlslj^V i.'i U" 1 11I 
« ( _ ;r la jJI (_L«J(JI jLcilSIj Jjjt jJI (^1 (^JjJ (jl (j^-4J ' jLa-"i 1 11 U 1 11 -»JI 4_ilil 
j_^c d j 1 11 -»JI ' " « I g-j 'II (j_a j_uSL!l w al3 (jLa iSjLcLSJI (j-u-flJ (JjjLu/I (j^Lc-J 
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lyUiajJI jUgjlllg Jgj».kjl o^-ipgJj-uj 



(^U-ujLill i>L?o1 (jL^ LlA CjIj-uG Jl)JL^_] Jl9 miIIj t4JL_u_Lt1 

Jujl?eI1]1 ^1 Jl?-**( i nl ^JLc ijr II 4jj£Li_aJtJ1 jl 4-u-ul j i nil « ^c_JL 1 ^J-u-u^, » CjLlLsjlI 
qm\ j_r»JI el 1 j « I i aJ I LxjIj -^iila (JjjJL^ 0JU>.j ^ i n-»Jl 

jj^/lj (J I *C i"i^U ^-j^ i ii II j_j-jJLLJIj i=LUa_al jJI « I jjIs^/I J g i""t (JjLx^jj 
(jj<lj_>JI jo^>-L^3 (jjJI CjIjjJII (j-o lLLI j j_lCJ ctJl/j uiXI d J~J * all 'j-* j-t 
4_l*.jL>JI ""'I g-J-Lll (j-C 4jjj>J Jj-iil 4j1>.I jJI 1S1XI ^^ic j^jJ (_ylll J 
fiLul jJI SjJL^IL) Jajjj-« CjLlLjjlII j>J-^j jlj-^VI j3Lj (jl j^jJLj j-jJL>.j 
. -Sj- 0 -^ (jr^ S^LuiVI (JLSUjI cLcj-i_oj ' '"^ ^jLj-u 

: iL^ii i <j4 5 jti si ji&yrf $mj 

t_£l£ ^lu i n-»JI Jijljjl 4_^>.1 J ' £>^" l£ ' cjl ijr^i ^J- 4 -"' 

L^j (jj^jGj (jyJ-Jt icj-^aJlj id j i n-»JI j i U (jlj i ^ AjtAjll 4^|_Li (_yic 

limites biologiques S-j^-jJ^-u I jjjl>. (_p3j_aj w j i ajJI tfjl-^>- J^Li- tul ■ 'II 
( _ ;r 3 Loir L^jjjtll (j-oj • LjlxSj . .." ( _ 3 jJI 4j i n-»JI iJliLtlajJ I *Lui£ e*-^ 

CjLcjLCII (Ji-1.5 SjLS/'iM (JLojjI Lij^ j^^jJI £ ^ : ?->'3t^' 

: Ju>o I jSLaj iSjLiu^l 4^j^>- Oliaj I , jjtv.tl ^ j* , „ a . t- ■ a I p K <bl ^ a b >■ 1 1 
n_3j(jj<J,l a j j a I b (_yj-La£ ^\ J 2j aj (jJ-!l ij^e-JI 1 a 1 3 4 i aqj (_y3 4jl 

^jJaljj i4cLjJI JLaJj j o~'< < ii <icj_<j»j AjjI ui£ tbtlaa (J!>ii- SjLJu^l J a*j 
IjLj*. JjJLj*_a *j^>J VI <■ ■■<■"( i in (jl (jjlSUI ^jl^" ■ V Jjutil lj-4i JlftJ <Gl 

jl Ljjl>.jJ Evolution Biologique ^J^^lJI jjJalll I . .i ^ Lin^i 

^Cj-uj ^_ajjjj (^j-a^i^JI i ii o i nil 

j^>. '"'I jj ui-aJlj dlj mi-»JI (j-Sj . LJa-i uj cLuljJI j" 1 1 ii 4jLa 

(_aVT Sj mit ^1 I ■ ■■ J i -»~ SjLi/VI jjLa i LlL«JI 3j^2JI / c 1 ^-" 

liU j ' ■■ aj Lj-iSLI 2 5jS a j-ii ^L^j^/I a j-fli (jl (jjs ^c.jJLjj i4_uIj /j" i t .1 

(_,_a (j'-wj Jj i frj's'tl u \c cjLS_jJL>JLI jJ^I (j_o JIjl>- (jLuuVI jl£ 

(j^j^ij ^Jl , , ^..tl ojLjj>. ( _ ;r 3 CjIjLJuVI (JL2j.iI J i aj (_gjJI (jLtajVI 

(_p3^ij Systeme biologique ( _ ? j>.jJ^ : uJI alia III ) (j i itl (jLa S-ub / |uu <_2J| 
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(jLuuUI jjuao$ LipgJjjjJI 

4_jjl_2_LI J j j i .1 I c jjj-ujsjSJI ( _ ;r 3 4-u^$SL!l CjljLi/^l (jl_i I <i Ir ioJijJo. 

.cjIjJ.! (j-u^Lu dilj (jj> ^>j-"I 

4_Lu-l!I dj|joO?l 

. tLxj-jJI '"'^ * - C <-iJ^ (J JJ*-*-^ * LgjVlo. (j ui-%.| ( _ ;r 3 Lijj^i. 

S. Regulieres et 4_jjIjjSjj <UiaIia LuJI J ■ a3 ^^Jl CjIjLS/^I (ja£j Lajii^j 
V S_tLti Sjj i^i w ta «" (jl »^_.U". . .." ti'jjt cjI_Ll«JI s I SUjI 5_lL*c (jLa repetees 

. S A I ty.WI j»JX. (j-a 5_JLc 3o.J-5 (jlf (jj^J LaJUX. (jSLIj . jjsl 3I! L$J (j-ut-J 

i^aJL I 'jj 1 aj 4jaj> (jLa 1 3-*j3j_La j_lc. _j iSjca-" i m (jj£j Lojii^. lirreguliere 
j 1 nij La 1 1 jut ( _ ;r a JjlIj . LuLt jl (^yi jJsUJI Sjjj^s uujj ijj^aLuj i_sojj/ 
, ta-JaVI (jjLtj LuLa Hyperexcitation 4_uJl]l Jaj^J <_p3jji_ij Lajii^. I jLt 

.MUfaitj drttjlt «I$JJI 

fiLu_uJ1 - I : 1 <i AJiLLa JjCLujJLc (jH^2-iA> (jjj *1 i .. A 'tlj (j^_o* ^o-laJI m| 

j_uc 4_u_uJ1 i-Laj-a -2 . ^jal ^JJ l—Li^,^ <bj uJ (j^a Ji}- 1 i? ' to-JI ^ jj i hXI jJi^. 
jj_iLI juiljJ! dJjl i ,itLa .j-iSLolII (^lc Lujjls ^ Ji-jCy ^IjjiVI , ,iU 
. Environnement 4!Ll±JI <-.l jU.t Debit continu j a" . ..U (J^Ji-UI ' * *"* J""*J 

d I ■ ^" , ,. j ) i**<T1 (^ji^. cLLlSjj_u_4-1 (jL_u_]^M SjjJL] J) 1 ***(" L^jlli (JjLatJI 4_a^L*_oJ 

jj_a (j^jLi-ol (_J^, c_uj-ilJ1 fj tr*>-r ilitl 
ijj^jj/ i_a3j_o 4j ^jj Lojii^. i La j j~ ^J^-"^' Cr^ -^J - ^' 

,3jL>JLj fiLojLia 4li_u (^y^ ij-uJuJI tail * q 
( _ ;r JLu : j Comportement rationnelle w 5 « II juiljJ! i-iljl . ..II (J^-l <jjij 
lill j) (jU-flj (jl -2 . 4cj_<jlj L^JLkjj Cj Laj U U <—£j~Ju (jl - I : Luk J>j-ill (^r^- 

(^-3 j-ljJLLII jilj jl 3jl>JI iijjilj UK «uV dUi .Slcj^oJ! SJijLa oVjljuij 

^jki i uJ CjLajUU (jjs 4_L>JL«ji -ij-iJI ^Llrsj La ^LULl J)lj isLLlJI 

dllLuk «j llj a ^j^>- »j J i <" Jo. (j^- . SJLt^ sLu^LS^. Cj!j!jj3 JLalu (jl 

(J^ (_Ll3 (j^ ClLajU <i II j^jdJI j «L>JL«Jklj (Jl lSHi uVI J)J Jo. (_jJLc. 3jU JUi JjJ^ 

cjLa^i«J,l I jjtl (Ji-jG «Canal» SLS SjLixj (jl . iuVI jLUcl (jSLaj I jdj » j>a 
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lyUiajJI jUgjUlg Jgj».kjl ^.ipgJj-uj 



U I c d i ii i nj_a JLk-31 J'C ,"i ^^.3 ^j^icj ijJLhj (j! J^uj ''^-''j - ^' i *^r!- L " (J-° 
<ic.j_<j/ 2 ''j I S qj CjLo^LtI.1 4->JL«-aj 3Ja.jj 4^.j^j/ (jjLSjj .Decisions CjtjtjJa 
j-ua-j LL&j «2_joI_cJ! oljlj_SJ!j JLlsVI Sjajj ticj^uj S-Ls-ljiJI CiLajUll 
Pouvoir SjjjLa^s (jL-oj^iU (j! : Lut jU-a lQ-*'^ ' LJ5i*"3^5J^i 
jj_*ju ^Jl i^jJj i^j-j-La-tJI jLg-jJI (ji^. charge J_«^J! 3.sLj) (j'j limite 
ju V ^ylll Sj-^Ul! S-i^jJ^-iJ! jjLlil! (jjsj w ' a jj^"- Degradation 

w LaiVl ju>JLa i5_iLl^l1I SjLgll 4jLo£ j» Jj^J. u-u-J ^ L&jjUo 

JjJLs. iLUsj-oj La^) 4_Llfli jj! SjjJU! JjJLs. t_JL*J! <Lu3j_aj mil 

i^jd! 0 ~ ~ ui H j»Lof SJLjuII JLtiVl jjlc jlj UK =uij t 3jli^nll Sjj.lt! 

« Lulj^^j mi » ^ylAjJI a\ L^a {^ys>j-a L^_Lo . La iJ7 La£L ^QjLt-olj 

3 <ijl i nil 3JLaJI i4j i^U ^jJ j»jl«Jj ti^p. i4iLL=J! oLL*l^VI (j^IjG 
(jiijjJ.! I jut (j! i«Luk j les paroles CjI nKttj les pensees jLCa^l (j-u 



J^Li. (j^s ^Inttl ^1 LaijVI (ji (j-oieJ ^J^>" ' *>il (j' '-Muller ^gjj 
(j-o Jjjj iJjjjiII! CjLiLiC. ( _ ;r 3 I Laj. U-ij (jV! (_yi>- 4ijjjL>i j-;^. «LiJ T~ 

4j>JL>Jll CjLlLjji L^j Cj JLrxj i^A" Clil il2JI 3jl aSLl i La j 1 I r I '"—J t^ajl 
jLl^_i! ^1 ' J J '" ^"'^ L*-* =l^>. jijJaJi I 3j£LoJ!j ■ La j Unit sU^ljjV! 

(jLa dJJj J-oj i Jijlj i ^ "X" . .." j«J t_iLijj/Li 4ji2j>J! (jlslj-a^/Li I La pj a OJ^d 

Lul ij-t-^LajJI jcjI^ dt^j J^ii. L^-iLc 5j Laj ' oJlj 5 Jl^t-"! i n a t_£L3l ^_a 4_^>.1 ^-aj 
|_Lj| i ,1 _i i ^ r- 1 , cjIjLlo-I jji— J Selection »l jVI p La i a j 
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ijluuUI jjjiCLOg LipgJjjjJI 

CjLlajjJ.1 LjjJj-Us (jL^ La-a j-j^I CiLajUU <L>JLtA pu*j-^>>J 

w I c p j Ltajj (j-a (Jjljo LuLa pu (jjOJ • Ij^jJu (Jjs^/I CjLu-lJIj i L^j_>o (Jjs^/I 
Sj_jJ_Ju IjLjT (jl i 'I i"i (j-a jjjijJj . (_^lj.jVI 4-ujjJI Joj_iJ sLUs^c JjsVI 
, .V.tl ,jjai La 4fLu . J ■***■ . ..t 1 4-Lu ( _ ;r 3 4 jliittl tLse-i^oJI ( _ ;r 3 I JL& Lg^j" j i .1 
3Jlj>. (jl t^l mi (j_a (J " J ^ j i^_LLJ1j i3j_>J1j ijJIjijJLi Lalo* p i n*M (jy^-J! 

^yjJ! cj!j!j_2JI 4_«_<_lL <Sj^> j-a^i )[ 6 ,a cr>^ Lgj! j jl>. i_a^_jJiJ! 
(jjl^jJI iSjlsJLj S'jjlt ^jl 1 11* U injection <j_2_>JL3 1 jitlj jl ^^-ij-y 

J # mil ( _ ;r Lu^jJ! jljill 4j j 1 ^-i ^ gill jljJUl jl ^^Jjlaj 

i_aJSLj V jljJa 4j| (jjcl jlj-all (jJJ £ >-i- a <j-u£jiiU Jjtil! c-jjJal 1 jliejVI 

4_jl i^j-il 1 11 II (j-a (JjiSLkJI _o#3 w •»■ j * a^A II jljJUl La I . a Lt£. j-fJ^ (J-2j(JI 



sJljJLc (_Lal 4_a3 (jl <j-ic I i3JljJl>- 4jfTai_<_u Cjlaljj>.Ja i3jajL>. CjI jLc 
CjIjIjJlILs 4^JLjlj jl c_t^t_l CjLa^LtXI (j_a 4 a V i^t 4_j_a^ (jlj '(jj^JJ (J-^J^ O' 
(j_a ^jj-a 3l_j_>JI (J_A m£j3 (j^-b * Lta-^Lj LLaJ (JJLjlJI (j_a ^ > eaj 4_jj?e^_La^LJ1 
iTjIjI j_SJI 3 1 1 11 1 O^LfT (jl 4_iV lCr ->L*iJ dlli ^.Lc cjl j-^JI 5 (jruSVI 
(j a S[ j l_aJL_Lc (j^LI^ i«li_a_a^ 

i>J)a^JJ (^IjJL) <L^jlLhj 4_j_Aj-aj 
4- j l-L l j JIJ-l I (j-a Ljjl ^a*-a 1 J_"_*_a Li_j^jJj ^j 0 < eaj * (( (jjj^j-C )) (_£lj <■ > i n~»» -ij-^ 

(J^j_) it jJjLIjj (^j-oLoj (jL) (jajjj>. LuLS Vlj i4_jj^j-ua 3L»_>JI d se j * rt (jl 

jl 1 .1 (J^ (Jl « Mil (ja^-i (J^J (j-a Li_u^j juiol i_LILlA (__)-"J-I » « (j " a ^LjJ^)) 
(_L»-a ( -5 -A 1 J 1 c (j_a 4_ij_i j_L^ JLjj '-^ *l ' n'^lj 4J 4 1 1 n ilL 

4o;U ( _ ;r 3 Ju!m\ (jj^'i 1 11 (_ylllj *>i-»-^' s *^rh L " Cr^ ^ I >Jta«j A fljj i4jj/Ij 

(3-laJ la 1 1 J ''"'"j J* SjijJI J^J^ (j^-J p 'I 1 a" 3JLs- lJ £ Jj-ill (J-«->«J J 1 nU 
JJLC jlj I a Kj .^_o_l1JI ^1 1 nil J» gj 4jJL>. jl^j-^ j* ^ 1 (j-° "H^' 

(jJljJj (_ylll CjLaainJkl 4_ui^ SjLjj j-ta-Jg I 1 Jj-ill j»Lal 4j>.Llil CjIjLlo~VI 
. . .oljL^VI s L2liVI (j^jLaj^ (jL< La lil iL^jJIju (j? 4J 
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lyUiajJI jUgjUlg Jgj».kJI fi^-ipgJj-uj 



jLajl -ij-^I! SjJlS j_aJU (jr cLii>.V!j t _ ;T J>- ^-tSLjJIj oUtl j_uJuiI ^LlkJ! 
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:4Mi$d>JI jmcLmJI$ 4«»$l$nJt 5 j^mJI 

(J-S--J (jl JJl-lj :4 n j j 31 5_at-t' 4 K i"i a 

(. . . 3j_a->J! i £-J-i!l i VaSLJI) <U-mal]| 4j!j Jiita ^.aTbe-a 

Cr 5 ^^' (J^ - ^LoJlJI Lj^ii. <13jj<_a ( _ ;r 3 ^JL2HJ! J 1 a flj 
^•LajJ! Lj^Ls. <t3jj<-a ( _ ;r 3 ^ J-2jJI J . '--> ajj J-^C- 

j_£j_U L_L£i j_i Ij_ljLj j-jJ-j cjL-j-L?j— a i_al ui!sl 

j_a>U jj-^-Jj ' ^ kaj *" (3d>^ (1>^ ^^-J^**-^ 
q\ j i*r-ilj-ILaVl J^L>. jj_a LtaJI «L2JJ (jSLa-i 

d j olr uLiL_ujl CjLbl i^m^VI 

jjjj ^^^UJI LojlI 1 oJJt (JlLo (J-uLlII j^tTuTLu 
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. i_!j_>Jlj (jljJjtJ! ) i LgjjlTi ( ill ol I j j Lfl>j£3j I g-ilc 5) Laj i ullj 
(jSLIj . I j . . ( _ T l£. ja^.^Ual £-a (jjiLiJ! <ju j_i3L2jlI! a JL4> j i"i n (jl-2 

j_aV1 S^jjjJJj-jLJI L_Ll JjJL^o j-j^La^. Jjjjls £>c (oLa-aIl>JU (J_tii3l) Jj_L3_=»o 
i4_al_c j j al gjtj\ ^\j^r~ i ill 3^ aJ (jr^ i— ij-2IuJ!j Jj i a flail (jjl i iU l_Lfl> 

Lg-al JLy" i ill j j-j^ULkJI 4^jjl*3 i3jUJL>. 3j_fl>LUj (j-u-J L3-«J I ^1 Jii>-" i nl 

4_Ll«ji CjIjLlj tLS-LSe-uJI 4jJj^/Ij iCjLIJlII a LtlaJ I (_^c sQje-i J^^Li- js-iJ-SJ! 
Jiilj i«L>.lj_a JjJLlJ jl 4^ljjl j-jjjlj , ,," a , ^ I c (_£jjs L^J (jli? jJljj 

4_jLSLa CjLjLl-cJ! a «J Oj i iloI JlS^ ijJjuilLij i 4_j igtxl I SLpJ! t_4j£j-> ( _ T 3 
(Jj£ (JjL^t-Llj .^jL-ajVI d La jq_A| .,j ^Uj p j i nlj-a l_^J^>. Cjj^jj 4_*_oJ_S_a 

j j«l 3-tJi ^1 i ill * j i n ijL^jtil t_iijjjLj ju ^-Us^JLl ! jla i ^ r s ■ ^"tl 

Lai .i-iljl i nil (j iij t nL>.^l jl t<Lo.jJ^J ' u-ulll i_ijLLi^II ^yfl Lajlj jl W-^J 

jLUI ^ji^ij !>j oj-flJI 3j Uj.i i a>] jLoaJI (^JoLtj j^tj 

tfj^La 4jr 3 j_al ^«tl ~>\ jLsr"i , ,,1 ^ ^jjjJ .^jL>J1 (j^ijjj .(j OJ^U jLj.mll ^jfc 

uilj 1 i ii f^yJl jl /n i ii -»JI ' a Li ^1 Lxjs Ljglal «" ( _ T 3 Jolji'^! Jti^. jolu 
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(j-o 1 j ^-t 1 Cj 1 !i j i 4_j_ilaJ 1 LL*J 1 (J jjv 1 1 _} [jJt Luj Jl>. (J_*j?e_u_u 

(jj^ SjLJuVLl J I ^jj I r-l" 1 1 (jjJ ^-LaJjJLl 

(j_i-aj JLd-9 i^jjJLo ^_iJl9 £cjjLj <U ^a^-JI ^qJLjlII ^LscjI £j_aj>. ijr 3 Lc^j mi 

Cjjjj 1. 1 i j!>LJ,I (Jj^ 4050 j»Lc j_La j-^j . a ^1 jj^-JJI I <^ 

^j_a Oj-lmVjlA (J^t£LI1 ^Jj I Ljl^e-JjULl Lai . 4jj-t-a_a 3j»jJLa m^Lc fiLiLjjJaJI 

O-a JL?-"i ( til La^ i nU J j i nil jj-aj iLlS L*jLu< Ij Jcie-a OuL£ JL^£ i^o-uIoJI t-^p* 

■ 2 . ..j I j 1 1 3 i i i ,i U t_ilj_«JI " c ^Ijjlj nj^^J^-" 1 iSj *•! JJ^ ^ 

£-J-aj>- (j-Sj i^oJLkJ! «LtcjI J-^-">p- 'OjO 3 ">^-*-J ijL<- u - 1 V la i i ll .^.^ SMj 
jjjjLlII jj-a Sj j< ir^i i-iIl_LA duL^J t mi 1 1 1 £LJjLiJ1 <JI ^ols iCjLt-all^JLI 

^..j^Utl ,Utl Jjill (jlalj^.V Lai ,j jal ^.tl ^ jir" i n" 

Cjl j d 1*C i"i a JjaiaJ! ^cjjLlII (0-C.j-J i^r J j-i3L2jl!I ^1 JLa-" i nl (j? j-J^. 
i(j_ajJI <j_a j^i.^1 J_2jJI (<JLtJI ,j-a 3j_u£ «lj^l '3^^- 

^LljI 

4jj)J i ii a Cj!jla^J?E-a <Jj_l ij-j^LajlJI ^>^-^ Cjl_lL£ -i^-fc-J jj-* ^ ^ 3 

«L3jj>_i LI MyJ-uLu/VI Li-a-g-aj jj! V! i Lg^al JLa-" i »1 joS^tll! Jj j i » mj-S 
^j_a j^l d l^t t nl Jl>.^oj jj ii_sL^ j-;^. j-pJtj i n jj'C ui i j-j^LojlII ^1 Jl?-**( i nL^ 

^I! (j! VI i2ijj-a Lijup L^jl j 5iLj/Vl (jSLIj .SjijiU oLiL>.VI 

Lil^ \ i n \ SjuLatll 3j-Al_IaJ1 ' a ' oj 1 3j-u^ Cj ! j-laju ^1 JL^-"i < nl MyJ! J J '"i ' (jl (JL^JLI 
ga * * (ji ' d i 1 Jlj La_aj . 4_1_lj_u 4_S_jj-La_i j J ^1 5 tJl ^1 JL^-**t < nl 
mjJJ lS-^ La lj4*i^J ' 3-La^9 Lc jjal S»tl ^Ir jL«j£.VIj (jLajVL^ i Cj ! j-iojijJ I 
0J_& (_pa-«-jJ 3_jjLa sdfLai ^j-La ( _ ;r Lj La_ii JjLaJjj jft^all LuJjLajs 'LLlL 

*. i a I A 1 1 

,/">! ' " I " j ^ rt^lj iCjLia_L3^1) :4_t-£3L>. >o^LajJI ^j^* * i-LILlA-I 

£jj 4j| wjl itolerence JL4I0.VI iijijo (J^tSLIIj iCjIj^jILijLJIj i^^GaSLuJIj 
SjLjIjJLa CjLl«^ f_yi\ j-a^l ^Lbej 1 J 1 a 3 CjIjj^ (jr^- _)LSjlJI MyJaLtj jlj^J 

( _ 3 j3^J! (_pL»jjV! : dll j JLLa . LujLui (_g jJI j_uQJI ill jl>.V jl SjJI (j^s 
oVL^ 
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CjLcj^s. ( _ ;r JaL«j d_jL$-L!! ( _ ;r 3 t_4j*j tiijjaj , p Iaj * 1 1 j!j£L"<J! £_a 

.SjujJJ! 4_,L*i^VI 

(jJiLa-i V d_j^ j j al^«tl jLa-" i ..I *aj_u (^^3 d a i ula- SJLjjla (JLalo-Vlj 
(j-jj_JI JLaZo-V! vijJiJO (_yjJI J>!jJkl J-a Jii>-" i ii a p.* (j_a J I i J JLC pSLl J^'H 
d-j-il n i .1 -v jl id _i i nii't jLil (_£J>jj La-a ja^jLcj^s. 3j)Ljj ^\ t-i i ?i j i h 

. d ^ 1 1 n 

jjtj :«^LaV! jl (. i se i ii II (J-*3 j-A d ~- I i eajj c_ij5cj jjs-I j-ioJiJ d_a3 
(^L^aJI i_k3jjJI J_t£. LgjjJLs. (jSLaj (jj^JI (psl^c VI ' tu^ajj ^ JLy" i uJ j^JJ>3 
C—t-Se i ii 1 1 ( _palj-ctj . Sj^jjSLlLa ^ d ■ a ' ^ Jl^-" i n \ (jL£ jLo£. tjl a***( i nl (jx. 

1 Cjl_ilj-La_ual CjjJL>.j i^jj-a « mi J)jj?e_a (j\_i ^jl>-*-j cj' 

iijjtj (^jJI i -sjj-iU £>LaV! cr^l lS^W ^ 3j-aJ»JI t_jjLi 

j\j^Cu^\ (jJI (i. i ..II) ^^La^M (jlslj^.l i^jiJj La Ij^uSj .^jK i ..II (jLjufc sua 

H_Jjj>.^/! (^o-l3^/I i "'tj i asej i ■■ aj Kijjjjj-i^JL^)) dj^sLi. d_t_L«_a j_iaLo£. ( _ ;r IoL*j 
( _ ; JoL«j ( _ ;r 3-^La'^l ^J^*-^ 1 Jj!>^' ij -3 Laai- ij-ajjjij jLojiJ! ( _ ;r Ialjila (jV dJJj) 
dJjjjLjk ! j>l (j-ajj.! (jLa idJJj (^Jl d-aL^Lj id_aialla tljIj^S ^lc jLojlII 
l-u i n"i (_g jJI jl aaJI (j-oi-u ,_pslj^.^/l £^L*j ^ i uJ I i^LaV! (j^lj^l 

. jLiL«J! ( _ ;r IaL«j d-aia. j n" i n"i I JL^JJ 'Jj^' ^L2ll ( _ ;r 3 <_cse-mJI (Jjt3 Jj 
JaLpjVI '.j_iaLaj(JI ( _ ;r L3L«jj w i ni III JaLujVI ^J-i^s J-a ^ nUll JjJL>JI 
p_j_a_jt_H^ i5j_^_ft_a d_j_c l_a_IL>. 1 d_u_oAj 3 ' * ? f 1 ^ 1 '(j ' ■■^'^ 

w 1 c ijr _Li_a aj j a rt ^i!La d-iL^r"! t oVI p_uuLl£ ij-jjjLlllj '' aj^tJIj td_iL?-**( i oVI 
JL>. jLLjlj 1 <i" 1 n 1 ^ji 1 J a U" jjj jJ! j^^sL^tjIo^! ^ji '.j>jl_ia i 4jr jl_t-£iaJ Jj-J-i 

^1 juj-" 1 .iV d_JLiLa (jjiLJI p-A ^iila (j-o-jcULi ji i jljj^J! La dJLjiaj 

j-jLa- 1 11 tl (jus- JU : dJJ j) JLla icL2jjJaJI tfJLA u-ai-i ,_Jjj>.| j_iaLa^. 
(jH-ji.J_lJ d_jJLiL_ p--> J-^-J' (jrt--^-^ 1 I ' "J (jl ' J " I (jJ jJL_ 

-4_l_u___! (jic j i^'j-^^ dliLUI (_£>>• - 1 ! -I jl! « L-I^scjjU!)) 

_jj_U! iJJL^J djJjL. ja^J (jjj-l -Ij-i-'lj .^LtajjLi (jaoi-JL) V (jjj-J! (j^s 

(_j_L=Ljt_i llI^Lu/ ( _ ;r a LaljJLLuu! (jjjojj j_uQJ! SjujuSJ! d_^Laa^V!-d_u^iAlII 

dl\ j> (j-a C^jL^ ^pJ! ^jji-Vl JL^cVl (j-a LjcjjjG J^LaVI ^a ij^Sl Sttl 
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. LaLaj J * i ii 1 (j^>> p-#-i J-l 

^1 J sc **( i nl £ ^_tdu d)Lla£La ^ujj>. cU_o1j J jL£La^/L) (J I £-aj i La-i*, j-j^LojlJI 
i3 j ■ ■■ a i llj S-L^-jJjiLajLill i4iiljJ.I 3_ujl«JI S^sJajVl J}L». (j-a j-i^l Sttl 
'■lj-lt> 4_jJLa^>.VI 3j_fl>LtaJI ji j_£jG_i ji (_gjjj_UaJI (j-a 4jLa i4-i£.Lii>.VIj 
L^La 4 jj i ii ill 4-ua-fl>^/l ' alljej JlS "ii-o. idiLjaSLU oJJt <j1_] JjLlLo (J^Loj 
JL>.| iSj-iilLa ^ j\ i c j jal ^»tl ^^JaLnj Jolj^VI (j! till j i(j-ajJI £-a 

(jl JL^Jj (j! (0-^J.I <j-«-3 il jJ .(^jj-VI (jJLc: jjiiLlJI (j-II i^Jjj cuLjaSJll 
JjLOil J^LiUI (ji^. J^lfJ i j_l3LL«JI j»l jiel^l *aj-u tiJaJLJ Llo^S 

.jLZjlJLi 4j^sL>JI j^c JjsIjjlIIj cU^sLiJI (_Lal_aJ<JI jj-u 
: (4_o*aJ^a£LajLaJI) tfb^-j^l fljJI j^j-^l ^->JI ' fljJI ) 4_t-aL>J1 ^J_a1 ^ojlJI a iImj 
i^ljLa-"i 11VI iSjjJa iCj jL>.| (jylll 5x.j^>JI i n->JI ^Ir jLSjlII jjjLj : Lg-a-fl>lj 

. JUaJI i^jll 4-l«£I >JI jLf^l '(»! JLie^uVI jl j£i 
^jJa I »*i n 1 1 ^ j i aie uJI CjLaj^ill : J n u "1°, ijLsLkJLi 4-i^sLiJI j-^ J-al _ojlJI Lai 
^ U I .", t . , I , 1 1 ^^Ljia-VI ^.UsaJlj i LbjL>.j La-iJL3 ^Lo* <— ^jO^i 4jt^ljjj 

0 U*JI 

4jjLo£. j] 4jjLa£. (_Lal ^jlj I *" OuL^i >l jj-u till j 4i!la^/lj 
w 2 J i rt L_3jLc ij-a^. ^-iL^J (jj-^ ^j"m mi-^JI jj^-JLi . L^_La ^>r*-^ 

(_)^>-J ii— 3j-«Jt (J^3 jj^J^jSLII 3 '"' '"' 1 "_' 9> (< c>*"^y "j^"" 

(j^i- jG (^yi i-dj" uu (^liUI jlSjlII ^jls t_iLJu i4_LLt>s 3jL>. (JjjSjSJI 

4^J-flJ p 1 . ..1 ^Lul 4jL^J_t-£5t jj-O ' iLiA] LjI^j?ejjL1L 5j mi^-Q 5jL?- j I n 

SJljJljJI jLtj^/l (_>^JtJ La iS JjJl>JI ^LfliLallj Cjlj-LiJilUI tfJLA *ljl 
3jijJ_>JI jl_«_l^/l (j_a I * i jj La (jl Sj-i5L2j(JI j»l jjtl<j/l »j i in 4j^sL>JI 
JJlX. 4_«Je_UaJI SjLjjJI -.(^JLjJI J_2jlJI (^.3 LSjlI I ^Ijiei^l »j i ,it 
t^j i ■■^itl jjQll Cjl!i ^1 ^oJL I ^1 JL^-**i i nl j^j-u-uj j^_ajL?-**( i n l jjjjjl ( _^sL?ejIo^I 
CjIj-ujlj (jji ' j ' I j i n II ^^ji^. * )^-l>J1j ^Jl a miIIj i* JjJlJIj ^j-ifoJI jl ^olt-aj 
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4_o^L>J.I i4 2Aj-ll cii Lt_g-"i_->J, La i j j al 2 « II ^>\jJxIu-u\ JaLx.il 4_lu/Lu/I 
3_oL«J! cj^Li^jljl! SJjijjti! d j ir-iLall j^LJIj io-ojHlLi d ^ i n"U 1 taj . nil 

ij jjal <btll JLjIjjJ,! j»! JlielLj/V! j I mi" il (jjJ 1 1 J j 1 11 1 £ L» T J-'-o '"'J'V 1 ajal ji 

2_aLc 1 nil ( _ ;r a <— _» 1 « Mill (jjs SjLjIjUil d 1 1 11 itl ^ uSjj SjLjjJI ajjt o '^'.' 
^1 j-ir~ 1 ill 3*L<jjI (jJJ ^-j- 0 j-"^l (j?-* o-"^' ^ (jl '^tP" ' .s^LJI pi-"" ( _ ;r a 
^__j_*3^>. jj-* 3 ' 'i II (^j-ILi Jl^>. o^- 1 Jalj-aLi j-_j_al_ajLll ijr L3L»j (JiLsjj ^«tl 

2 j 'I 1 -»~ aVIj .2 . a * » II JjJ_>JI mJJ-k-Ij 3j_i^L«_a 3j_&l_Ia CjLjj" i u U 
4Ja^tla olj-jj^-iLLaLlJI JjjJI ''II jc I * i a II JjJ-ll jtooj i4-u^/l j i ullj 

. i_iLujJI <j1-i 4j^jL>. j jal ^»tl ^^JaLtj ^Ltlsjl (_y3 

i I ■ ac 4jr a j-iaLatJI ^1 jLa-"< nl ^ t^l jl^-**ii nV jujl>. 

illlgXuu j^al aaJI £j-ila .Sj^jjII S^LuijSLII jljll J34I.I JJiJtlll jj* 

^j_c l_j_jj-j>. 2 tjj , ,. rt-d «v t SltXi Lo*^J^j£iJI fii^t-uj i^c-ILtJI ^L^t_il ^j^j>. 4jr a 

(j^j^ijJI Cilj i 1 ntl *Lij| Cjj^Ja jJLa . M-ajc^-"! mXI j_iaL2j>JI jjj JJLc 3-iLjj 
3jH j^jL^j (Jli-o LSD—II jl Sj-a 3j_jJlj>. Sj_u^ I j ... A i SjjJjs jIjjs i4_lUsUI 
j j al ^ . tl JLx_a ^yJJ >U»a LbjLs. odio SJLtaj *CuJL>. *Li£,l i i.-> i^-uLuij^ 
S-lL) (_yll (_yx!l 2jbaj>JI i^j^Lt^jljII JjLu/J idilj j^JJ ' al . aj e j j la «- 1 1 

^Jj , ^, 1 1 jjLSLal ^1 i_j.il L4-4 i j^LJI < la « a (_ya Sj^jiil j_iaLi«JI cjLi£.jj 
(_ya ,jSLj j«J i4JLia cjI jjjj/ (_yl>-j {y* JjL2<II J-i 3 '-^- c^- 

3-Lil jJi^JI jJaLUI <yj VI (irulS'jSJI jl ^iui^JI ^ Jj^>JI o^^l 

(jljLflJLlI (jl j^a i(j^l Lai iSjJLa^s 2_jj| J^lj_a ^^3 jl i L^i^ (jlj^jjj 

jl>.|j . <^-)l ^-ta (J^L>. (j-a ^JLlII (j-a Sj-jil^ (j^Loi (^^a nt~ i a 
jjt j jal ^»tl ^1 jlitl<j/l « 4 1 1 ii itL Sj-fJ^ d j <a i»l iSjjJL>JI jLljVI 

.(jVI L^a iiJ-aj ^ylll 2Luu»i>JLl 3Ja>L«JI 
ra-j-je ■ a * j^JI i(J ^>-jJjJiSaJI jajLSlIlj lUrbanisatio j .'-^ tl ji2ia 

I dj j_phJI 

(jj^i-VI (_^alir i"i^fl JJLc JjljHj aJjIjUa 4_ujjt I I j j_iaL2j>JI sLa_uj i_aj^e_til 
w I C SjJLiLI -i^>*J Lj^j-ua ge-i i ^> I JLflJj i Lo -i>^ ' ' ' " J^J -1 (j- 14 -^^ 

«l_2_i (_L>-I (j-o a 1 fl » a CjIjIj-S jLisjl jl i4-«jlj-aj 4jljj_<j/ (Jjta JjJj ^ L>tj t 
jj j_lSLj 2 Laj> 4!Lu ■ La i uj i43l j -5j-i!l ^\ S^LUs'i/Li (jjj-u^ (jjjj>.T 
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■ tal ajell 4-<ul ^11 SjLxjj-uV! J^-aJI SjjJi] SajljUl! djo iti^fl oJLAj . 4_«j>. .5j_a 

' "J lS 1 -^' SjI j i nil (jjjL-u 3JL>. <LajIalj (jj^i-VI 3_o^L<_uj iCLo^L^ 

(jja (jiajill! (ji^-J i*CbjL>JI LuLsjJa ( _ ;r 3 jjlj-U lLs « i a II CjLcLu/ 4j£I 
pl^« rt tl)^ Lojut^. t i la 2 s ^ r i nil jj-* ' "'Ij ui£ ea | J_Lo LULc ,>tnJ 

LUI 

. 3j J< lr~> 

(J-Aj j fll SjlJI J sell i <il £.jj_u 4jr 3 d 0 1 nl->J1 ^J-al^jtJI La 

jQ_ALt_uj 3_}Jj*_a 4_i£,l_4lo^lj t4-ixgaie J_o1 i a t a J ^c-) JL9 4_it (^J-^ 

( j_u_jJj iCil 1 1 intl .} JLaLLaj 1 5 * rt ijr jLj_ujl i_lJ j 1 1. 1 ^ J^-* LojlJ 1 ^^jJaLau 
3j_jj_U j_tl ^IjLir" ( ..V (JjiLjj/L^ 4_j_Lc L-Sj-tlJI (jSLx-l Ji^p-J J-aLc <-L!LLfl> 
<_ mmi qsJb] (jjSLj JlSj 4-j£.Lni>.!j j 1 ease j JlS\ aaJI ( _ ;r LaL*jJ j^ljjJLa 1 L^mAj 
uJl ^Jslj jjl La t t^ULLo L mid ^jt jLojlII (^^JoLlS ^jt ^jluxum 

i_al uiSLj < .il t Jal i^i i tl "1 1 n a ji i^ljJll J-i^-«J 2 ta 1 uljj (JU.I iStress 

.^ylj/ ,_La!^j(J ^jjs-VI '"'I taj ■ "II (jjjJI^JI (^ic (j-IJ 
^^^3 42j_)Jaj j_iSLi«JI (^JaLili jitia ^ 1 iuS j (^Liis-! ,_LaLc £L<uj 
2 j J j I <Lj 'I 2 -1 la jVl 1 'I < (jJI ,5^! tij-I! JJ>^' J^ 2 *^" : 

a^\2 \ j LcajegJl i_iIl_Lfl>j . 3jJa_u_u 4_it cU tJ^^J (jl tl)J-^ i(_)-iaie_uJI 

^j^S: CjIj_jJljj 1 ^ I 1 c j -Lt_Q_~L-g_ia-i (JluJijJ! ^Ljij'^I 4^^Lc ( _ ;r 3 CjIj_l»j (j-o 
SjG_«Jl! (J^LjcjIj it_ij» i"itl xfl 1 itiaJlj «LujjJI ^LdsjVI 

(JjLloJLj (jj_)_u^ (JjjLiI jj JjljJ! ^Ij-oJIj i^LnJ! j 1 njtlj i*Lij^^/Ij j_ij/^/I (j-u 

.(jjsljLlII /«ulij!jL>.V (jL? La (jJt 
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Si j x It i .I tl ^LlV! (jl . ^.»tl JjjJI <u^3L>.j l_La> (jinii 

ij j 31 2 * l\ ^1 Jlj^-**( ( til »j int 4_lj_u_lJLi jj>. I Li£,L<jIo*! ^LaLc jjjju 4_j_o^_jJ1 

CjLAtaHo 4^>.l^a (jLuijV! CjVjLsJ, I J 1 1 J 22 (j£L«-i 2j_u£ sdllal tiJLutj . jljJoLi 
JljJa ^Llj^l £-o!>J :iiJJi JLiLo ij j a I 2 » tl j»!jJt^u! J}L>. (jjs £-*I»J.I 

tjj.aj j-"i i iU 2 j_u£ CjLsL^I (Jii!l oIjLuj/ u 25 1 ( . i (jl j»>L«-aj 

J) 1 * **< a :j-j>.| (JLiua iJjjjJ^JI (^ji^. cUSLa-a 3j_a (J^lsi *L2_lLJ cL^jLii^ j-i3L2x. 
,a J ' a x ~" ^ 4-jLj-LaI jl i4jL>.Llo.I <j-u c3i^i^' juLaLtil (jL^Lj'^l SJjLa^j 
' J J 2j j i a a j jSI 2jl1I JLy" ( ill jjt i£-«j-><JU 4jtHI '"'I xUa-Ll Ij 

DIT ^Jj * 2 1 1 ^_jj-*_aJI cL_u^I^JI jL2x. l_3jju 1 3_jj-Ua_>J ! ^LUsjVI ^j^* * 
lJ Js i JLsljlIjj/^U (jIsjjijj (_gjJI (^jl^VLa Business man's high iUj-JSLj^Li 
2j_l3 J>U. ^LJI ^Lijl 43>t3 J}L>. (^3 jL2jlII jIjT SLsKj j^OJI <L>l£Lal 
jUil (j_a I j j i hi LjJLi- t—ijSULi Jaji i<i ^1 (<u M^-o *lj-«JI sUjLij 



( _ ;r 3 3_jj_2_JI 2jJjL>JI j_i«L2j(JI (jjO 'jr!"^ (jLjuV! w lac I Jjlill lj-a> Jila 
^jJI g I ■ jj.a j-;U^ (JtJ-* * L2^>. l_2j_oJJLI (j-aj .j^pajJLlj jqJVI JLua «Lclj-t-a 

jjjO j-j-j^ JJLc ^js JjsLnIlil d Ij t nj L^j^/ iCjLv^LkJI ' a i 4JLlLJkl 

4j>jj_<j/ 4jjIjJ £ ^ > -'jl I J J 1 o' l)^ ' ' o' OJLh!-'^-" J-2£ i ( _ ;r Usj_ll 

(jjil—iJI JJ^C vlj La ■'-»! j -il-lj-J l_Lfli (j-oj i4jj^3 4^-lj (J^-l (j-o CjLjjLijSLLI 
( _ ;t jJI 2l_L>JI i_4^.m jj£_«-U JLp. ^Jl (J^>JI L^jl^J j_i«L2jlII Qj-a JLi>-" 1 uj (jJ jJI 

j xSL2-«JI (jl (jl-ill (jja *j j SI 2 «JI j»li nil Ij? Ltui (j-ljJI jj-a 
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idj Sjjuz cLdJj_Lu j-lSLLjlII (J3^ JL?eIu_uj (j-jj-*^ (1>^J f-^'J 

^1 J-?- "i ( nl 3^Li-uJ jj^oJlJ S j J * <LtlaTj iJalj-^Lj L^-i J-?- "1 i nj ^jjJLi^j 
t a Lta * t (jjt-uJaJ I ^jj^IiJI jclbj Lc. j-J : (J -^-<-u-l 1 ^^Vl i U ^ *t1 1 J_A. LSjlI 1 

CjLjLu L^-La C-ut-ajv (^yj-H CjLl^L>JL1 dJJj i"/7 j "/3 ^jIjjj ij-t^l_i»Jl 

(j-iJ-Jlj ij-LSLSjtJI ^ 1 Jl^sTli-u 1 ^Lu_u_4_i LlA.ui.aJ Q J ^ ' f (J" 1 *"*"^ -^l>^^ 4^1 j_<jj?e_a 
i j LflJ 1 1 J-J-S JJ 3J J j'" J J^>*J ^7*J 4 ^J3^ ^ (J"" A ^ \) ^**' ^ ^ *y ^ <J 

J-SJj k ^_J-3 LLjl! 1 ^ 1 JlJelu-U 1 £. J-i-oJ ^ J LeaJC UiJ 1 <— J LflJ^a] 1 a A 1", -a- a [_j ( *^<>»">- * 

4_Li LlLo JS^_Laj L^jlI 1 ^ 1 JLscu-m 1 i _ r 3 ^ U.^ A ^ 1 1 4-LuiAl! 1 Cj LAlcsJ 1 Ciaj a J 
4L>.j_a '.cGjtlj-lLs ij_«j(JI (Jala j jSLa^ll J «U^>L>JI J^LiiXI 5j a La a. jjjs 'j-^-^ 
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i-ilj \ i ii T1 j_il Jij-oJI d j ' a as uj ^>tH-^ ^ J- 1 L^J^Li. (j " ' "L^J ^JJJ^" 
<_ 1 1 h'i'C"^ 11 Laj « i^aJI £-a aa= uJI L#j J-aLnjj JjLj/jJ! i4_p-l aSLlI 

(_jjl>s cLj£^Lj/ UaLxjl ~ j 1 aj (-;r i>- Sj^Li^s jl^jjj iSjUil! ojut J^Li. ^jjGJLj 
£-«il><JU ^jjjs JjsLKjJIj-^lj-il! ^ La ui ii (jjs LLaLx.il Qj^iJ sLajtljJL! tLulj j-«-«J! 
j_lsLL«J! (jJaLtj ojj^ ^Ij^VLa Jljia jlj-ci^V! ^1 jls 

cLUaj^. tjj I Laj i«L>.j_>J! *j uiC (^yjjjV! jl j uuJI <Zi\ j '1 1 nil oJUfc J^Li.-JaljiL] 

.jlj-U £j-t3 -it-Sjl I 0 K <Li! Sj i^iLjlII 5_l>-jJj-uJ! oLj/ljjJ! CjlSc i^ajl 

QjJaLjLLj (^-jjJ! t—lLi i^ill (ji . Jjlj Lo_i« jjal S.tl ^^JaljG slLalj^l 

^_^_oj^ij J^l jQ-A Li ' * SjJijll .it jll 4_dJlljt_a 3j-u£ LcIjjI 

Lclj_il Qj-a JLy" 1 11 j (jj jJ! (j-o j_i3Li«JI (j-o j&^jLo* J! jla 

J_*3jlI1 j_t£,j j^al ^«tl 4_o*Lj jj-* 3 j-^jlI! ^Jla J^Liu-o cjjjl>. V * il 1 uJI 

ijl j"f VI ( _ ;r 3 j_a^l I JLA £J^aj « J n ij-i±llJL«JI Qj^aJLa-" i uj (j^j-!l il J Mill J-a 

SjLij (j-ojJi.1 (_,-Lc. (j-L^-LtaJI j&£L>JI tS-s^z! o' V ^LlA (j! il 

&\l U 1 Jj^i LbjJ \-*Ju^>. Lu! Ujj .SLpJI ^ JLo j_l3LL«J! ^ Jolj^VI 
(j_ajJll jjj (jl LaJI (j_a S j j ta-j-J I (jLs i^_«il><Jll U LtJJL»j (_^<JI jljJ^/Ll 

J-*^ JJ Laj * 4^_UdIj J rt I JJ^^ (jr^ 3 ^-*^ Cr^ i-Lsj-dJ ^ jJI * iLJaJLl 

:j_iSLi«JI al jieluit J^-lj-a (j-a 3 I , ,il i ,, J>Li- t_jLA)l 
^IjlicILj/l ' J fljJb ^LjILal JjJ" (jj: 3jLc ^jVI 4l>.j_ll i—iJLIi 
LiLp.! tLp- i^ij j^Liiil (^L"-^' ^Ijiei-.uVI SuiliJI jil Lai .(^i*^ 

4_j_jL$_i 4_L>.j_a JU>. jj ( jjjl_Lll p a t d 1 1 n itLi !j-o*lj . I ^la 5j rt Jalj-^l 
JU>.jj iO-iLi Ja^gj iJJ JI ^j^-^ .".tl JlJ^, j^ULjlJI ijr IaL»j ijjjl t u jj taj 1 LoJLt^, 
3_ajl_S_a ^JjL_oj cL_4_4_c3 ^o_aL_uj \-jcS '^j^"*- uJI LaLLsLlj La l!il I jd^, Li j-i£ Li»J 1 
, <tM j~. , „VI j^tj • j ; La 'I J i n 1 1 ,i"ill Ijut 3_L£:L<il>.l SJajijij i3JjJLi 

•j^al (jj^LojiJI 
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Jl^3 njULA £-ajj*_a (Ji-'-i ( _ ;r !o-j Jj t<La]gjm CjLkjijjJ,! j Jt£i\ SjJLi 
* )1 i I'iitl (j-o jl uu >VI d ♦ ( ' =a * «(j^-*LijjLaV! dJssLjlj ^£ ■ La3* ^aJ 

^ LSDJI j Ljlj^tjjLIL^ I j i SjjJII jll ^ Jolj^VI j iVi'il j i^LjJt 
<-l!j-j I r Jjlj 3j_»^5 LkJ. I cjLuIjjJ! ,jSLI iSji^tlL! cjLVoJ! ^ a alj 1 1 

4 J <1 Utl 4_S_lJL>JLl ; l Ultl ^Lu^l Lg-Q-Al tj^LUl J 7im\\ ; l Ultl 

SJL^Jaj <La_Li-j ! j QaSLj J ntl ^? - J- :> ^' "^-J-H J^L>. 

fiLt_L»_a (Jjvlj^ £_a Jj^l j"" J ^«tt gjj , >. A" JaLa-ii -io^J ^jj-A 4_uL\J1 4JLjJL>J1j 

4jLt**i < u V I jj_a (J- 44 - 3 **-^ ji-U l£>^>"^ w ' < jLj_>JI Cjl_La_u_a 

3lJ ^ '*Jj scSLtl ^ i ' j La !j-u£j i^jj-J! L-iijLLij ^Jlajuj 5j-u^ cj!j3JJ. 

(JJLtcj j_lS|JL«J! ^IjLjr'i .il (ji (jlr jJaLS Jj-Ij ^^J^ V 

3j_u^ (_£jj>.| ^LUsj^/ 4jL*jjj/^U i La i Lit ! JLA ^u-aju ! ^JjLs-J ij_i«L2jlI! ( _ ;r IoL«j 

4jjj^J! CjIjLkJI • J"'" jj^I ^.tl j^JoLkjJ Sjjt i .ill j-i^. t_^l^j(JI Lai 
iSJj^Ja 3jLa Jjj dili jjjj LjjLa (^>laVI) i. it i ,ill JjlS Jj^jj njLa^yi 
(j I Lukj jl SjJI sUjLlLi (jjsjJil Ji^. ( _ ;r 3 JoLujVI Sajjuiu O i njt Ljj I La£ 
j-jj-_»_lJI ^a_A j J 91 S-aJI ^1 JLt**i i nl ^ ^j_o jl^ a**i < nl ^aJa£Lu_u (J-aLc JJ^ 

^-LsljLlJI jcHj La JU£. Cj JL=»o (jy^JI ^-lLOJI Sj-aLLs ^Jt ^^ajlilll j-jjjtlllj . (^ajliiJI 
i JlJLJ L-a-J-3 4(jl_£JLl ^_a^La Ja_ujJj JUl3 i(j\Jt_a ■ La i (^y^ jLajtll ^ILaJLl 

Ij—lIi^ ^ilLa^ n_fjj>.i Cjlj-a ( _ ;r LaL«jJI (^i^. j-i><-> ijLajtJI ( _ ;r LaL»j Sjjjtjj 
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(jLuuUI jjjiCLOg LipgJjjjJI 

<Ljc_lj_ij i ^ La ui iVI (j_o 4 i eaJj c CjVL-cjs ( _ ;r 3 £ft»»jLlJI (jr^ **-*jA1 CjJl->o La 
(j! (»l ui « II *j j a J_«_i <j-ui-jull Jj a)3 la pj 1 1 2 U uuV| clbJ <jSLa-i idiljJ 
. ^La^/I f_y£ 4~ jfj (jjo (OjLjJI It* (jus-jGJI SjLc! (jlr (j^aie-uJI j-fl->«J 

j-^i jj J ' " J-SJj . j-J-SLi«JI j*.l JLa-" i ui ( _ ;r 3 jlj a" i ii^L! uJI sLlLiLs (^^Lc 

Luj^>- JJLailj J^S-O.jjjjjJI v^jLlUjlII ojukj i^La^l j 3_JUivVI JaAII JjJij 
CjLui^ (JjLu ^_jiajj_uj tilt_L"tJ ijj-aj-LI ^jJaLtim ^3 jLojtU j-lLiLa (J_jiLa_l CjaJL-*_] 
JL3 I j_A ij \ t* j . SjJ_>J,l 3_^L>J| jIjVI Cj JL->o (jl jjjja jLajJI (j- 0 

cjLi£LuLlSLI.I (jfHJ <Li£-L*i>.VIj , .. a * tt ^Lal^dl -^j--^' ^j^ 1 ^ 

ij-j^LojtJI ^a.1 JL**-"i t ill £ ^j_o (_L**- 1 (j-a *^-<-* l L*iLJ1 5 jJLJl (jii^J 4jaJiJ1 4_o* ^oJo-laJI 
. I JLl Jl3 La ^jLo. CjIj^S Alajtx jlj a" i h^LI (J-lLa 

."} I J -*-j j J j j al flJtll ^1 JLa-" i ill i^juA J-U SjLl«jJI i_ijs^aJ<jM (jjk La 
(jSLI i4j-Ll2j 4_uL-cj^M (_Lt"*-J La-a Lufc 4 4 J a Utlj I CjLiLlJI 

I j jLo£. 0_5^*-J c^*^ *IjT» Luk L&jIjjI (_^<-II **-^**- ' d S-inaJI 

^* * j-jJuj (j-**j i ^J^.1 j 4j ^Luj_j^ ^J^-Loj cjjL*t_i (jl Ac Lb 

(jaSij LjLo-l L^jSLJj i3j_&Lti CjIj-ijujM aJJt QaSu La t p i n->JI i_ijLLij 

fjJt LuJljj* jLinJLi IjjLj jii^VI (JJljJI 5>#>- 1 (j' *-* J * ,J 'j**^ *^"_W J iSj" i ii a 
: J[a^*=SLII :dJJ!i JLla-d Jua^/l 3ji_LJU 4j_u_oJI t t^l ^aJtil ( j_a j^l 

i juSLII i aj| cjIj_Ju ill jl>. I «^_.U~, , „~ J^eSLII j*^a 2 , „ ,tl cjLcj^sJLs 

LojJj CjJl-sj JL3 «bLa iJj^Ja (_JJta ^Ir 3j_u£ CjLcjjcj J^-tSL!l j*.JLi>-" i ul I jLa 
j^jjj i4j>.^Lj^3| (j^-a-i V JljSLILi ' alj (j^. 3jLi£. i—iijiUI IjUkj i JljSLILj 

Cj.jl.sjl I aK ij-iaLojlJI ^IjLitjjj/l i^juA «La_ii.jJI i_iijljJL)l (JLalo-l jl^jj O' 
Cm Jl**-**( i nl l!iLs ij^alat 4_j_Laj SjILdJ ^ JL**-**( < ul 1 a i j Lcajej uiXI ^Jj* ^ rt 3^aJ3 

4 1 JL>. d Ijlq ^j^alCj dlj i nil t ^ojlII ^jLs t ilaJLfl 5^j-Laj3 SjIlAJ cLtLjjtxIa j-i^La^, 

CjIj-ijuJI Ojjj ta 3. jl jjj i JLa^/l JjaJaJI ^1 Jlitlij/Vlj i3_j^J*J| jjjjLajiJI jjs o^lj 

■ 3 J i''m < 4-^>. Jill 

cUt-o* jj-* 1 jj^J^ ' *^aj-a d a < a * j-lsLojlJI ^j^olsLjtjj ^jjjJI ^ui^. jjjijJj 
i4_t-£sL>. d a ' aa 1 tiJJjJ 4_Ua^c p j * rt Sj-JLt-^s d mJ iSjLciaJI jLj^U ^s^ILlLLs 
fiLj-LlLb JUJUIj jj-lLu JL>.^oj La^ . 1 j i i n \ £j\Xl&A-A OJL?^' tl)^*- 1 L/*-** 
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Iflo I ^."iju I ^g-iug j i9lnall &_LpgJg_u 



^1 Jl?-**( i £_*_ul ^Jl jl mm iVI <j-\_i 4jj^la 4_j_Loj gj-lS A5^J O?-^ 4 ilr I 

. ..3_o.LUt 

'^J JalLuiXl (j-« Uj--?" L_ 3^_*_oJ 1 1 ij i'r-iLa ^3 Jl^v^JI cbjjlj C^jI^ cLu_aAlII 

(J Lg-ljv I j j j al ^ » 11 j^liLtj SjjSLI sLUs^c (jjjLJI j^I (<s-A <-— > I j uJI (jl Li^ 

I JLiJ LoJlJ-C. j— lTlSLi j-j^I (jj^i j jal ^.tl £_o sLjjl jJI (J^l u\\ (j_o j«^jLjL«-a 
^Ijiel^u^U JLaVl SJj^iaJI t-JaljjJI (j! Lt£ . SJLfc I jj. I ,j_<_u ^ lj£Li_a Jo Ij^V I 
■ La j "■ c-JLLaluj i l^-UI (j-o (jj-^ ^ ' ea rt I c w 3-u i j-j^LiLatU ^ qj i n U 

3jl »" i iiVL (j JUJI (J^. Ltj_ul3 4-Jl 43jj>_a J Lx-a (^ (^^jJjojJI (^"t jll La ill 
(J^>. 4j_ulj_} dJJ!i ^-^ J tjl cJ^ i^-il-^J-^JI 4_i_ojJLA jl 4j1j^JI cL_oJlJlA CjIjl?e_L4-i 
Jij-aJI ^j^cLaJL^-VI j (Jlj-SLoJI ■ a I sell! ill ^ j^jal Sttl ojuk jjj 
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2 x 'I t> in toj iJLiiaV! oLlSjj 3.5 *l_cji 

J j"i J I II I ll MlV 1 J_Aj . J-J-3LJ JU>. ^jj-II 

i_al uil£l : Sjlc Jj^j La i (jl_£Li_a]! S^Ljj jSi 1 (JjLi_u^ 



£_<iIL>JJ <J1 j i nil (j^-Jj j^jJI a-lajoJ 

jo_lL«3 (jjJI (jl-j'j-SJ' >L«JJ jl JjJjij tr^ J- 5 ^ 

^_La (JjL_uJ jl ^ c ^ * ' eall i n itl ^-iLaJj fiLi_ujl_4-3j 

p J S * " T 1 i ^ . ^» * tl Jj^jjJo jj-^- (J in ill p j La *" 
(^_>J! w 1 c ^IjlILcI ^jl *C i ii Tl rft-xLa '* j .'**'*' i_3^_i_u 
Sjjiittl (ji^. IjLw^.! 4jj|JjI/ jj JLSjJ ^ i iii ' ^aae-uAl 
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ijluuUI jjjiCLOg LipgJjjjJI 

^Jj-aLill Ja >■ 1 1 ^jl . L$_aLstl£l < i * ' * | ^J^J 3j CJ-^J *Li*L^-uJI j^_a^/1j 

3J^jia Q^Si Forcage j-jjJ ! j J-i *!j^.^M o'j ' cl;!^- 2 J-^?^'j ii^*J! 

J-UsjJ (j"*"" J^'j-^" O' LJ^*" O"^ 'L$_j^ ' '"itLl (JSLI! (jr^- C^jlSj La I 

. Ju£ti JSLi 'j-i -^H L$J 



4jj/J_uk jl SjIjjJI iLxi/Jila ^al^. (J!>L>- (j-o i4_lu3jJi! SjIj^J! sLi^Li-j 4jj_JujJ! 
w se i3 i iJ3 _ljj-_>J! ^Ll^^M joJLc CjLt-uljJ (J-LgaAJj ij^j-tsLi. i ^>-^J 

(j-ijJI^JI a i lLLJ]}j cLjl3^IX1 (J i u til cL»_t-a 4_j_LjJL] «L>.jJL) a sc 1J 

(^Lu-u (_g jJ! l jLcaj'^! J-A La 43jj<-a ^j^" i . ^IjjjJ! (2?** ~" ^ 

Ci^ *C ,"i a j-j-j-J 4ij-«-U a JJt jTLa . <j1_L>J! ^j^~»' a (jyjia 4-1 JjuJ! Jjlj 
JL<JL2jj La Ij-JJ^ (j^'j-^" ' . (OJ-itLia (j^Jj iSja JX. 4-i£.Lai>.l 4_LflL>. 

^jL>J,Ll ^!jjJLl 4-i^jLiJ! <j-ul jjU! JiLa (j_a iCjLt-ajjjJ,! 
OJ a" r ,il (j-jJI i_alj_£:VI j jJLlI dJJj iSJLuaJI jijJt 5JLa ^jj c-JjLsVl 
«L*_»^5 £_a I j I r i d ti li" a ( _ ;r #3 ij<uj^tll! (_jjjJa (jJjJI (j-a LtjJJL>. 

^-jjse-tTuJ c_<j?ej (J_A SS^VjJI JlJlC (J-ila (J^-J j^ijj t a «(_yj1jj O^ri- 1 " cJ^- 1 -*"- 1 
tlA-^j ^jj ^'^^Jj (j^^taJ ^-LeaJE-j] ^1j)j-I1 tjr i^. (jL^ (j-* J' 

^ 1 C |jj_iLSJ1 c_<j>.^_i (J_A 1 5^-jLa3- (jIalj-aLi (J_<_alll d-iLual jJLCo^l ^ -->■»- ^tl 

lj\ J-A SJ_<jj>. CJJL>. La 1 jl ^PaL^-^/l t> jl^. 1 off ^^Jtj J' (j^-^P' j' 

La J-lC (Jj>.Jl1j ^jt ^jj_il_aJJ (J_A SjJj>.jGJ1 (j' *— < ^ e - 1 ( '"^3 t(j^jLdJ| (Jj>. JlLi 

^IjjJI ^5 (^-^l Lil-^c ( d 1 sell ^ 1 1 (J_A S ' a * (jl^ (Jj LuLft-ut3»i (j^-i 
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jjjljgJI i_ihJlg— UpjJc^jjJI 



(jlaj-I,! (jr-i j-t- ulS ( _ ;r l£. j«l«JI SjJLS jLu^-l U^*? tS^-* lS< Cr'i I*" 1 J' 

i. i j r ,j_a (^Lhj ( j 1 -' : ?<-5' '- s ! " • JyJ-stlJ JJlxj La (jlr j-lLs (j-ajicjiijJI 

JLaJLs-L^ iSj j La >JI (jlslj-a^l (j-a !jL>.!j jj^_L>J! (_psj_a jjL^ ! jl jl (^IjJ 
(jSLI "~tt i_ j jjlS (jlajjs J-^J 0 a y sacks ) (J a i nj (_p=>j_a iljJLs. 

Ljj_aLL=. I a A, n jJjJ 4j t-jL^all JitaJLs idiljj JjL-uaJ! dJ}Llal cMU~,„l 
La£ id! j^-l (j I O-J-Lj V j<u itfj-aX. (j-a 4-uLiJI ^1 _a^- ( _ ;r 3 3 Li Lull I J-JJ 4_1SLIj 
<j1_L>J! (jL£ I jl La 4_3jj(_a g-jlaj i ■■" ^ ' (j^so^tS jj;^" <L2j JSLlJ 

~ j i aj i_3aaj/ Jjt jl «Downs S Syndrome (j^lj^l icjjajca ,j_a ^Lkj 

. (jj jJ! ^11 j«JV! <_ 1 1 1 nj liil jjj iSjjJLa-aj *j j i a 3 ^Lp- QaSjla i LJaJLLa jALaJ! 
(j-a Jjfc ijjjjJ! CjLaJi^iil Jj-uj (jlalj-aV! JlLa OuL^ ! !il 

^aUJI (j-j-u »1 ui-UI (j_a (jr-i se n 11 ii'll <_J Laj jl t_g j jj^ ' 1 1 

JLaloJ ( _ ;r 3 3j_u^ S-^Ljj -5a^>-J <LuJaJ I CjLjjLi^>.V! ^^oll! <j-U^Li]!j 

.(( jj1_}» j^palj-cl <lc ^o-aje-a-i ^j j"*^ I 4jl_t-al 
Lu3j— a (^j-iLk-j l_ ul1>. (jla^cj (j^j! (jjSj^. La I jl CjLjjsV! (jjs j_uSLII jl 

^Li-jGj (jl c-^cJ J-A liilj (jjtJILal La I jl (jSLIj a">- *L^jl (j^JJ 

^oJLc jii- 4j i iij*ij d K i"i a (jUj (jl Lis. SjjlsL^s-^l (^i^- (j^aljJV QajLaJI 
LaJ-Lc Lg-La a ^ se " 11 (j-S-aj L^JLlalj d K i"iU OJLA (jSLI ij_i^sL«Jl! «Lo~VI 
Cjlj^cLa (j_a SjLa^ (JjjJa i4_u!jjJ! t_ia-L«J! £L>JLl>i ^ J^J^ »l nUtl I »"n 
«gene <ji^>-» (_^L2_i! jl i >j a a a «gene cLsLUsLj «4jIjjJI sLjj/JLlA)) 

i iuSI ji (jjs (ft^jJI w ^ ii—ljjla «gene ^^Lc jl Jl j j". nl j! i jiSlj 

J n uU di! j (j^ J£l i^ia j_uj Jj-fli! (jjlj>II t_^jjJ! 4jJL«I 5L3jjJ,I 
^jj>.^1 ( t^l ^ojlII jj-a 4^Lse_Ll1 jj^a ^^Lj La j uuJI ( IjLso ^Ijj>.I 

cLlI La^ iSJLa^s V Lt^l j i.-it iM (^ll! oljjtLlai! ,_Lat3 4iS j (jjl JljV 
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I—Lit ULi-uu>-j ' r 1 5 lcij 3jI_jlj_o (j- 0 *(3— -^J fhi-*- 1 (J~° JtP* (J"° O * ? 

Aj 5qJI ^jJj_4_J t *. Luj-jJ Lj-LflSLl Lo L^-L^J ' JJ Leal I * LjjIL>.! 

i^JjljjJl t_t_taj| La * t ___ L^JjLLuiajj 4_u1jjJl d_i_uJ_t^J1 c_)jJ_*_ui tjr 5 

j_ui3 Jij^c-a liiljj J) j i. -i<U I (j-u-Jj .(jLuU^U 
j-uJu J-Aj 'j taj.Tj Jijul j-fl> La dJJju 'j i a d 1 1 Jj i4jjj 3l_ir>JI J^Jaj 
(jlslj-al (JLtc-o p 5e-iiaJI ^Jl2HJL3 J • eu uA,\ ( _ ;r 3 4-uLcuj^l CjLuLdt 4_ulj^JI 

Lo ^jj (Jj i LlA Lt^ JLA ^Jt (j-*^ « Lp* ^1 ^-laJIj ' tlaJI pJLc Cjljpe-La jj-* ^1 

ij'j^ 0 ' LajtJ 4_ulj^J! (j-ajLall! ^^Lc jl ijjiajjJll J i a itl (_p3L^>.l 

.5_ulj^JI ^jlL^JI ^ SjlsLlII 4jj£,jJLI 
lr SjjlSUj jujl>JI «.Lo-VI pUt I I'nj^ij V^Ja Sjulj^I! jjLiijJ! ,jSL! 

. LuljJ ^_pe_t-£5 j'^''- ^Lljlj i^JLa Jjutj I »^dJ «4_u1jJ «U_uJ_lA)> sil jl 

Lu-l2J a i ,„;tb 

I ;> I U", , ,,l i ^ j . aj Jub 4j| iJ-i p'i i r II pJLc Cljlijjj < 3^J JLa- 1 ' ■ Lu^Luij 
i^jljj ^jjaj iJj^j^/I i^^ 3 J^*"^ Q^iejji ^Lul jl 1 1 * ... A »i ^Lul SjLcl 
((4_j1j^J1 fiL*_oJ_LA)> p_b, d c I laj - --I « ^ i ■ eaj - -■ . Li^lLa_a tj^^-i i n itl jj- 0 -iJ^- 
I j I iSlj-ol p^s-J i La (jlSLo ( _ ;r 3 (Zygoto 4_l^i_i j) d-se^La ^ i '-"Jj; ^jj 

Jl ,jja ji^l 4J 3 jinit Li V-l jl^J (j^S i L^J (j-ujJ >LiJa 
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ijSljgJI i_ihJlg- UpjJcjjjJI 



£ya ,~A ma-. JjL>. ^L!i_a ^ ^ i (joSLl Jl9 (jj-^' ' JJ j 4_*_*_uJ 3j_t. 5 \l , 
<Ljc_uj CjJL»j (jl (jSLa-i dllj i r I J 1 J-l j! i(j-jLoiiijV Sjjj^j SjJsLlkJI 

.genes CjLUjJI £-a J_aL«iJlj i_4£.^Ll)l 

flj Laj i oil (j_a ^^jj-*-" (J.^- 4- ^^^ ^AL?-^ LgjLaaJLa ^ >J ^J * Lg-mjj j^LaJI 

' a a sej (jl (jSLa-i s ^^t!- <1 t!^ '— 'LhJ- 0 -^^^i ^'tH'^J iSj^I jJI £-LajJI ( _ ;r Lc. 

• gjuZa (j-aj q\1juA,\ (_JjJ Sj^I jJI (jl jJia <j-°J <*LiAaJI (^^ (jjlaJI CjVLs. (j-a 
Lajdjii i IjISr (jjj^Lltl JLoJaVl jj Sj-iLJll 
iSj LaAll <Gl_a^iLaj 4jjijall (jLcujiM CjLjj^s (^ j_uQll ^ ala * a ij»lj_>JI 4-Sla.il I 

( j_o (J ^ ui J (jt I j « • t(jl i ii i VI 3_}Vj 4jlju ijr 5 ^ j^J rt 4_u_oAj 

(jOfia jiaj (jtj .■jtaj^'.a Ijlj^ij . jjU"1I Jjjjs ^LaJ l-^'j-^ ol^VI 

Jjjci i^1j->J1 4-aJa-lXl 4_uljaJI cL_uJ_t^J! (j n a I" LaJ_t£. (J^aJLi .(JjjLJI (j-a 

aj flXil I j « i '-"j i ■■ (_^<JI <LxJjj/VI j Laa. LlLo (J»l i m"j (ji «j-aJLl 
La ' (jl l_Ll (j^tJ ii_SjLie-aj (jla (j- 0 4^tLj/^/l oJJt 4ioie3 La^j i(jLcujVI 
J-aj ij LajJI ^^L*_uJI 1 JJt (Jlil (jy^.1 ^aJI ijr iL_uj'^! 4_o* ^jJI J-a J^t_i 

<LoJL>. V (3-><J! (jLcujVI 4-aJL>. 4JLtJo (jl LfliJL>.j «^tVi , ,," fj~i]\ AJpZl I 

lLLIj JlJ^. J i ii (_£ j-II (j-o L^jI j ^LojJI 4^jJijj I j i uAj all CjLJUx. 

(^jj-S^lil ;j* j '< A 1 1 ■ La j i eaj 4_uLcujJ juj^ S4JLaJ^I i_i^!j-a 

^. i m~i~j Si La ■ i SaJlj 4j^!jJi! j_u1jl>i 0' w ' "** Laj ScjLu/ljjJ! dilG 

^IjJr" i nl jj_2j (jl <Uk: i^jJI (j^jLall ^La! 3K miU jLu? 

. Lg-al Jtir". t u\-s jlj_3>U ^ q i .n i (jL^ I jl La J iSJjcJll S-LS-^J^^iaJ I 2L3jJLAiI 
£_Uaj L^jl j 4jsjSLj>JI (^i^. c-caJ ,_L* Sjjaa. 5bl (jj^ diljl^ j_a^/l (jL£ Ijlj 
L_a_LL^_a J-jl-^-j J-^' l J ' ^ (1)-* J- 4 -^^! (3^*° ^-uU (3-L^ ^_aLlj-J 

^^.3 tiijj ; t ii La^ j i M U ( _ 3 jLcoj'^I ^ a" -r a 1 1 j uuJI (j-a J LtaMj 

jlj^SU 'r^J '-slj^>L! (jij uiJI ^-1 iiimiiiVI ^ ,_>-3L>. Jir-i"°i 
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ijluuUI jjjiCLOg LipgJjjjJI 

j_Lo Q^_iL2JI v-^?-^ f ' ♦<Ji>*'" ' dv 0 3' ^("-^'j- 3 <j-° j-"-"- 1 J-^-c- 
(jL-uj^l dl! j£ LxJJJ iSj^uVl ^liaj i4jJL»JI (oJiill J jajill j^Ic JiLzjtU idil j 

n**n LoJUx. £_aZL>Jtlj (j^jLaJI ' "°>j * (jj^j ' " ' ^-p 

jjL>o (Jj J^- 3 '■^ (J " '> ^^-^^ J 1 ^~ ^" <j-^ Cr^'j (JLala^/l 

i.". j i II (J_*_=»o O j t i d 1 i _}^_J^_U oLd-L^a jx^jj^ JUJ_>*J 4jr II tiUj) 
c_d_*J1 jj-* cLojLLs (j-*-i (j-*J ^— j^L?"* J^-^ L)' Lt^" ^J- 3 ^ 4jlJLJI 
dJJj iJr l\ Vlij-hA VjS t J>j mi i U L^iala jL&jVI jjj-J ^ JJ. 1 "ill Sj-lLi^J! 

4-j_ljJIj OcjI (_gjl fl-LllI l_L5e-aLjj_l (j-a S J.'*"' mXI (jr^^J I j)La» <Lal> ( _ ;r 3 

(JL>. ( _ ;r i J ri U <j-<_ L>. fttjjjj (jl cr^J^ i-'lttl (jjs Sjl>.!j . «3j_»^5L«Jk! 

» i"i (jjJ 4 \ U II SjjjSH! 4j3jjJI j j mi" i Jo-lj ^jj JLajtiJI 

isLsj^/l dJJt (j-taJ 3ij_U jLjiejj i£J3jjH 4jl^jj (J-ojjJ,! sU^Jaj 4j-Lj£.j 

j_o_L<J L>JI L#] ^jj-J-I <_i-uJaJI u ■ a 1 S j i L#] ^JL>o 4_lL«J! Jjjjj 

(jjjsLj (jl I— LLL t -j (j-Jj i«LojL]9 _}^_>J1 £JLA (JlLa (jl. Lj^-*-" Ij-^* 1 - 1 ^J—^J 
j»J^ (_^c J)^£>JI (jl I JUt (jjs j_i^l l-y-uiJ (Jj t4xiae3 i n a jl 4_cSLa^J JLaVI 

Jijisj (j i 1 1 j»J-ZjJI (jl-j_i^l Lujjijj i L^J-Il (Jj-^^JI Jjj i .1 (^ 3^-"j5 
(jL^a-i (_j_3 aj 5 j 1 1 (jl La j (jl LuJjljj . I aI -j" ' ^ (_gjjj V sLaLLa ( _ ;r 3 (JjtAJLi 
t4-j-il i n il fiLi i,^l i n a \ (jl (jj-IJ «L>.l_>J1 (j-u_al ^5 «4j1j^J1 4_*_oJ_lA)) 

I (jJbJj e^p- 4\o*a (^Jl <>JUji3 (j! ^jU"n,i" 
Cjj^jjj 4^jjtil CjjL>.j I jl :^1_La (J»l i ujj (jl «L^>.ljj (jL^oj'^l ,_^>- (j-o (jl 

*L^jJI (j-a ju^JI ^ >^L^ .-iU^I cy> 

Sj^LulII jj-* ^J-^- (< ( j- t ^-^* u -t- 1 ^ » (j-* J-^^ -i J^C ^Lul ij? _u_uJ 1 jl ijy IL>. ^ .J <>» a) 
j-t-a_L»JLj ^_trt_u_u (^jJI Lo S i La ^-^-Lo ^j^-* L« L«jj ^JLjlII 1 jl S 

(J_A ^j^>-l ^J-^^" ^LuL) (jj-t-*-) OJ-^ ^-yj^J d uLO-i JLtiitJ -ij-^^ 

(J3^j (J-^ ^ <: '- a ' *V d- <J - :>,J i j-^-y t*^ 1^1 LiL_ujl ^jL-uj^l tjj^j 

J_iLj3 Lo llil J-fl-U SLlj^ ' " 1 jL-« ^^r^W 41a , uli OJLlA dul^ Lo llil 



92 



ijSljgJI i-juhJIg-LijsgJjjjJI 



SdJla af 

>^ ^ jj-^J J 3^>*^ ->L->o.! Ij^jiei^j (j! j^ill 

Cjl_aJL>JLl» (JjiAILj (jjjjuuJuM La Oi)- 5 ^' »l jit* VI I JLfli i"h i n 

5»l i ii fit <(4_ji_a_>JI 

fiLt-£sL>.j . fiLu^jLsj «Li£.LaIo*l Ol * o j]i l_)l_tia_iJ1 jj_a j-u£Lll ^jl 

^j_a 4j^_lL1 cLilajJI C^jL^ I I"""- 9 i^vLJI w c I * i a H ^_tibJ1 jj laj * Jjljtjj La 
. 4-iiLj_<iJI 4 1*1 1 n^fl (j_a LaJe-Ja I JJlC j-jjj ( _ y cLLi-aJI ^jiil'll ^L^ i^ajJI j^c 
(jL^ <j_a S ^jJLi ^ fl"" sL^-jijJI Oul£ Jjfc S <_p=l>J£.VI J-* 
(jjjLaj 3j_<j/VI (jjjL2J 4 1 1 ii ilL c-JsI^jlJI iJluL^ I jLa S J a La U ( _ ;r Cj_<SJI jJI jJI 
<CLajj i^J-UI JjLcoJI ■ La aa. (^i^- (»>J-II d j a Utl SjjJjJI (jl S CjIj_lUj 4jSLHI 

L^Ll^oj i L^jLo* <J1 I SljJLl (J-*^>o 4_uL>. «Lo* t—3l nn^\ ^1 >■"' 1 tr^ 

J I <3 1 J iJj^jVl JJ* ^2jlI! J ir-i I ^1 J J I r-l 11 

JljLo ((SJiljjJI 3_uij_L4i» aJLc jjf jLp£.Li j<j"n,ia cul ULU Li^Lu/ Jtjj V 

d ^ S ^ 2 >JI d K i"itl-j ^ W**n jJjL-uj iCj1jL?o^1 o JLA J-i^ (l^ ^ uJl tJ jlj 

jl g i .i j i .i (jL^ lil La j-flij (j-fliljJ! \jj ^jls £-xH><X\j (jjjLai! d 1 1 ii ilLi 

( j-a ^J-jljso (jj-^-II 4J3j-3lU 4_j_a_uJ tit^t_J1j iLo^^J^-i^JI aj LauJ SjJl^JI w taju i 

^1 n i nil (jJu m (jL^ I La jjt ^jj^jlLa i LiSLa^ LujI/ «4_uIjjJ! sL<j/jll^J!» ^jla 

jl j-iaJ tjl jji1>J,I c_ij>.!j (jj 1 (jL^ til jl joJLkJI I j-fl> £Lis.^LxJ »l nUlt 

! j_d> tjl VI i<l^>JL^iJ V tjj ii j II j_«JLjJ.I jJL^iJ ti^tJI I juk jjjcj 

ta-J i V LL<.<CiJe-a ( _ ;r 3 ^oJL*J1 J^-J (jl il n_gj-flij->JI JIJjjJI jj-ujJ jjsljJl 
1_jJij£l><1 I ( _ ;T £.^JI (j^Jj iSJjjJt L^J^xj 4 mi ij-a (^^3 J-a^. I jl VI 43jjtil 'LujJj 
3-1 jjj i ii a CjI jj^sI lLULl^S iCjL«jij-><JII m^*.' Ij-fJ^ ( _ ;r ^s-Usl JJ-JJ La ( _ ;r Lc. 
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ui ill Lj^LJJI ^Ir t_jjLjtlJI *lj^>-J (j^- j-I-Sj 4 _ = ^LI ^ <iUtl £-*l>JU (__g^Li3 

2 mj * J ll» (JiLl. JjLu/jJIj 3-3jjlAI (j-o-lj JlS ^ylll Cj^e-JIj 

.«4-ulj_aJI 

(jl t J_J Cjj sc i II jJlLo Sjljl i ii a ^a^^U £-u-al ^aJ _^oj ^j^* JlJ 

^Jj ,^.^tlj t.",^ illj cLi_olj jJlj i5_ijL?tlII Ci i^ ^jl i qIui i LuSLIj . ^j^jLSJLi ^* * i a 
^1 jitjjj/l 3« Luul (jSL«Jil (j-a 4j| ji^JJll (j^s (jSLI I ^'X'" ' "j 1 1 »l^ a L^jl 

L^al JiieILj/1 (jSLxJ L«£ jLajJIj t_lj_r»JI j_L->-l (j^ LjaI JLxjjj/I Sj jJLfl ijuLlII 

i^-ls-^Jo-lJI t_sj^sU J I i^^LkII ^ JLa-"i i n" (ji (jSL«-i (_pajJLl 4^jjlaj . j_l>JIj «LtAJ 
U n U II i -■ ILa i3_flj_*_U £_La jf if.\ CaZlVi Ui^ ^ Cr^ U^J 

Ltlslj^, t ^ Jl>.I ^oJI ti^t_JI (j I till j ' aLlc^jj tjj-jASCLtJI L ■ « cQaj-lL^j 
jjjijJ (j^ 5jI *aj a (j^slir i"il ^LliJ (j,^ ^JLa-"i i n_) JL3 (_£ jJI jainJLa . 3j_u£ Lfll JUtlj 
.«genes CjLLl>JI>> £^Lc £yi i n-»oj 4_ujJlI 4jJI ^Lbcj (_gjJI ^<Jl«JLi 4ja}Lc ^Li 

3-iLjj (^1 O""*"" Mj^-^'j CJo^e-JI jjjiAjj . . ..^^LtJI jLxjV ^eJ-LaJ 

JlS 4ILj£. (j^ 1 """^J (j^l-iJjl ^Lij^M " Jl i>^9 '^r^J- 1 £fl ' cj- 1 ' 3T!- :>, ^' ^Lij'iM 

. (j-il^ "'II jL*-ii^l d K i"i a (_L-xJ 4 Ij 1 "j L^3li (jyJ* 0_J^* 
^^_JI LL t -a T L T e-a ^jji^. ^ jjj t ga 1 1 jj-a o'- 1 UJ' | (J-° (^C1^.LlII jjjjLJI 

ui tl Lai . I J "I J -»~ 1 ulj ifljjlil ^e-i Ij a" 1 u a ^ < 1 nil Jl^j 1 ■■ .sLi^ijLflj 
(._ 1 1 oJEJ LjlaJLmj ((jSLa-l La JaiiSL) I J « Qj"' c_iJe-L3 (dilj j-01^^1 SuLulII 
j«_^3 1 n t^Laj ^>l jj>-"i 1 11VI (jSLI i4jjj/I_lI,I sLujjLoJIj cLj£.L«i>.VI LjJK i"il 
,3j-(-uVI ^jj-Aj lO «-*^aJ I 4_t£.l_a^>-VI 4_lL>JI jj-a Uj-i i>j-i-oLj ^_aZL>JLI 
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I Q * \ \\ (jl (jr*-" ^-jLlill (_f JLa jjt La '.{J»l i uJJ (jl 

ojj_Laj 1^1 j II 3JiljjJI (_L>. jGJI I j_a 

dlljj ,_Li-jGjl I JjLa (^jjj ^Lal S^^j-jJj-lJI 
4_i£,l_aIo*V1 4_a_ukLa_aj ^jL-uj^/l 3l_o* ijr 3 CjIjl?e_LLI 
JlC.1 jjij! (j I AjLtXI ?3j_<j/^M ^jfliia (j^a^ej La_i3 

£ o >U < u. 1, Jj_L>Jt ^ J^i 

i a i -»JI lLs! Mirll 4_u_u_L>J1 3j-jjJlJ1 ■ aa se « 

C^jL\JI ^1 jjl tjLiSLILi jj» 4_ujJjj iJjjJI 4_ujjj 
c_t_j^ljHjl ^jl ^j'-^J**'^ > ^1 c_ t^t-i dUj £-aj 'p^""" uiil 

CjLj!^-L>J!j uuJI Cil » n*W oil w i la « 1 1 4j-JL«J! 
jit^l o>SJ V oLULujV! <>a LilJj IjLcLaj .LLJI 
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(jLuuUI jjjiCLOg UpgJjjuJI 

' uuajul] ijr I! gill aI ' a a )l jjjs UjLi 3_joL$J1 LiLcaJLJI (j-* J-i^ 

till j ^jJsjjJj t—iLso^l (JjLx^jj ^ *l»"t I CjIj_l*j]I (Jj>-aj liil ^LsJI (^yiSLnJ! 

j-j-j-^ JLsIoJ <L«jj . (jjii>J! (j^. LaLxj J i a a * j i—iLso^La ( I )(Jliijo 
Copies genetiques 2_<^>. La- . n't J*\ mm is^;^ (J£ 3-LiLtaILo iS^jjiHa 

5_Jj jjl ^ j all ■ ^J-fl) :^_a> L_La clj_aAj ^j-Laj jJI <J1 j i n llj . L^i_<j_>J 
«3Jj!jjJ! 4_<j/j_La>» cLXSlj. (_gjJ! i_jjLj/^/! IjLdi (jjSLj J-Aj S «VJj* JLala^/l 

p J *Lal<ie_o Cj^LjLc (ji^. (JLoJa^/l ^Vjjfc ^jjj i ii J-fli S 3j_<j/3U ^^LjJ-J 
Jjfc S Lu'jJ 0* fljl taj " JLaJai ^Ir 3 ii I" -»J, 1 2_i£.Lii>.VI CjLLlJI jjjLj iSjjJi. 
(j-o (J_i^>^/I (jj-Ja OJ- 1 ^^ (JLoJol i—iLso'^ 4JLjJaJI aJJt ^IjJI^J! ^ JLa-" i iu i n 
lA^JLa La 2 3 j i nitLi jJI .-.I .IU" tiJJ j J£ CjIj_uLj La S I i J J£ 

S ■ 4_u! ju (JjlaJI (j^l i m.1 

3j-*_oV! ^^ji^. j^psj-aj ^tisj^ i n lx\ J1I* SJLLsLi U**n '.(2) (JllLa 

illL) j tjij£j njK i ntl jijij Sj_u^ S^Ljj ii j-so V (ji>- . I ^ u^j^"""' 
dJJj (jLa i^Llj'^l (jjj ; i n II JJ-C w 1^ I j j i a 2 " SLpJt jljCLol (jL^ I jl 
.SJjLoJI jIj^I (^ic- Lj^LUs] UJ^J ^-^^J LxalaLc LIlC J*C mijih 

Neuro w ■ i ajJI «Lo.VI j«JLc laj ^ 4j|j^JI 4jj/JLLfli Cjlj^tlo : (3) JL\a 
Sjulj-ILo CjLal ulI^I (jLjj^j (jjjdll i ( _ ;r jj^tlll (j^iAill plr j ibiologie 
4 i _ ;r Jj^jJI 3_3l^_lJI t-I d 1 1 n ilLi ljL>. Sj^LtXI CjIjI i**i^.V1 4_u3_fl>i ^toj-L^ajej 

(jl i jutj ,_L«^I ji^ tfj^j ^ SjV^II jl^: ^jir-ntl jL^JLa ^KjJIj 

Sl_j_r»JI (J^L>. SjJLa^s CjLsjI ( _ ;r 3 £ *-'i- , - a ^''j-'J- 0 JJ&jfi <Sj£ p'^' .'^ 

w I C » )jL?e_lJI i>J_A J-!Lo <Lj /fj i n**i"l (_£J-JI J_LfljLLll jj- 0 Cr^" '^J^- 1 -^ 
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6 jjjjU I 6uuu V'i tftg I jgJ I 6uuu \\,tt 



4i>iii 4JI0I o^K l£Uj 

4_l>-jL>J! cjIjjJI! '4^>- <j-° ^ ^ l~ *^ I ^ ^^ : ^>^5T^' cjlal uu^al ^jLjj 

S^JLlI lLUj i£_a2L>Jt! ^3 j1j-Sjj_oV1 u£a^9 p-Al (j-a JL>.1 j£ (jVI ^jy^>* (J-a-«-l 
(_£J_!1 j-_j_jJl1J1 * a « ^j-j>.j-Hj (jl S^JLJI 0J-$J JuV (j^-lj • ^JjAi ((S^ujjVI » 

1 j_<j_LjJ VLolot LjjJJU S-^^*-^ ^ * lA^- *^>^ f% i^-iia-tj 

ojLA cJJa J-2J . 4jL#j V La idijjljj I jSL&j 1 L-LLaX La IjjLlujj ^ojtjjjj 

jLi-uJ^M (Jj^>* tsk\ leu )i »J LjSLuLa^aJjt ,^jJLl! ^3 Jj)j-i_a jj-aj J_La (J-ajfcj SjJjJ! 
j«JL«_jj i^j-ll 1 11 1^1 I J H (j-a Ij-^tJJ V ^1 «l '"a 4 J 1 a ^ L*JL>.Lj 

SJLiSL! j ■» 1 j (j I p j I a j ta-!j_m jj jJI jaL>JI I j * 1 jj (jl (_Ll2 (j-a J Lola VI 
j_4 U ,3 J 1 11 U t_alj uilmVI ljufc JLa! JlSJ 2 0 _.t^.tl SjjjJ! oj^J jlj^l^VI 
(j-Lt-a-l i^_«JLa_aj tl I _i j 3 (j_a 1 JL>.j_!l 3j_<jjVI jjJ il!jL>.| jjjl djl 
3j-j_oV1 C^jL^ Jul] . »l j mi^L! ^-LajJI jLLsV! a iX j_a_l tjl^ a"i t nVI 

i 1j-SLj_a ^jjJIjj i !j£La_a Cm ill i_dj>jJJ i^j-*_ol ^_a_b Lui . L^Jj-u_u_a ^£ ^^j_uj 
1 11 J 4_jJ_I!jJ! SjJLS i(_L>.!j-L! tfJUk ■ La « < a ' l_Lii 1 !j£Ll3 t_tja_Lij 

* a * 3j-j_oV1 jj LaJ ^ SI 1 I « (jJj L>-^o-u » j^oo^jJI Cjl aK 

^Lijl J^*- 1 tfLsoV!)) (jLa : *C j ,"i 4j<_aLaj al«JI (jJajAII 
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ijluuUI jjuao$ LipgJjjjJI 

( _ ;r a Lxj ' . — «~ 1 1 Jj^a La SjjiU! ^ JL> ^La i3j_<j/^/! jjJ-j c^.j-<-ul 3Ll>JI 
-4_4xjLj_o ^Jj ■ ^a Lij-io/i La^ 4ji)VjL^t_a (j-* (Jj-aLnl! »;! o lr 4_i ^-^j L« ^J^j 

(j_o 3jJ_>J,! 4-L2JI 4_jj^>o i_3j_4j/ Laj 4«bj^>o Loj 4 ( jjjLi>. i!jV,Ll>JI (_)-»-><-! 

^J_Li3 {j*a Cj\ i u ( nj-a (j-* (j' J - * 1 -^- 1 4^!^!^! S^JUtHa 4jj»4_ul * >jL>»J 

44_iSL«lI.I j 50^jl! cljbcjjJI (^Jl Jjl>li! 4>L>JVI j i_SpjJ.I 4^pr*J.I 4jjJ!jJ! 

J-J " . i i ■■ sg a 3j_4j/^I SjjJ (jLjjj>- (j-o ^>-<-u-i LlL*j*j (_£j^>- liD!} Jli 
3j_>JI (_L>.J-j >jl LaIL>.b jl-jjjjUU j-±£- i_4i3jli]lj i—ll^Ia ■*— VI I g-ilc (Ji-jj 
|_a ^| i La « i a " LaJi_UL3 4 <l i 1 nil 1 <a£ ^LLaHll Laiallia (J_l3 (j-o ^L^ La ( _ ;r Lc. 

ji Embryons, S_L>-^I ^pojLji-a (j_o ^PsjjlI 3jLjj_i 4_iL>jVlj J-«->JI 3^1 <ir 
dJLLj I * 1 La a> 4-L9 dJJjLi (j^-^-J LuLs 4/qj>.j ijr ll f^>«j *l-^>*^ J Sj *" LoJ_t£. 
>j j u<l «L*_4_4ij (J_*i_>J1 3j4X ^jLj cLLjLoJIj 4 ^)l_a^-II ^a_)JL9 cQjLlII cLtLuL^-JI 

(_yjJ| 4>J_4_U^I iJllLll I 4_l3 * JjjjClj ^JLc ijr 3 JCJ (JLoJa^l J t) M ( tij 

. 4luLij *i-^7Hj (Jj-a (jja ijiuL^ 
cl^LlJI jIj 211 1 --Vl j-t-aLl^. jj-* 4>:r 4_oL4_ol j^'-- m < n 1 JiSLaj 

3jtj>JI (jl ' a-iAfl 4 JLtiujJI 1 (j-* J-^* I N J ^ c J ' *^ ' "J 4^_ijtill *\ La III a Lto3. 
^Liiilla 4 4_i£.L<ilt>-VM LuLa^Lc (_^>- Ljj_«Jij q\ «L>-lj^i lLLI/jj olj^aJll ( _ ;r 3 
V (jjj-o-i-n (j_o ^lj_il_ij vIjIjjjILi 3j_4j/^/I l^Ltaj 4-LaL:>JI LuLo. ,3L«-cl (_y£ 
Sj_4j/^/I If I jJilLa] I ^jL^ 3 ri 1 .i^LtiJI (jU I o\c 4(Jj^ ,j-a I glj ■v L^J J j<* 
Jj-jlj (^jJI ijLSHI <( <a-Jfc— J 1 CiLaJ t \\ ^ r\ "i ^ <a » ^_(_ul 

((Wolf . » 4j1jjJ1 4_i_uJ_lAj J 1 11 rtl i,^j-U_u_>u jj^- 1 ijr^ J^hi - *-^' 

<_o^jJ^_uJ1 Sj^illl Cjlj^jE-La ^jL) lJil aoXl * 4_lS JLSHjlj (^jJI O-SjJI 
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6 jjjjU I 6uuu V'i tftg 6JljgJI 6uuu \\,tt 



^jLj (jjJ n "1 ■» j .1 *C « tl i^j-i-C (J_j I (j aj (g ii a ^Ijuulj 3j-i_u^?1 (Jij- 4 - 1 C^l L£4p 
<L_u J_ufc jjx. ^j>-l-tJ1 j-ujuJI (Jii 3j-i_uVl j-j_uaJ, IJLjjlj ifiQJlii 

C-jljla^VI 

*' Jail ^j-i LThTu-u I 4_ji£Li 4_tilL*J1 ^palj-o^/l !}Lu_ut « £j-j_ujj>. » <J i3j-*_u^1 

LUI 

d A ,^1 ^ .U , ^jflJJ (jLaVl ^j-LsLtfo (jylc 3L_uj-aj t4J jjJL>. 4_)Lj_4_i 
C,-rt>>] UK 4 njt l ^La L£i]j £-aj . ojujijoj J i ii ill (jj i n-»o i_ijJLj/Ij j_uJijJI 
, <<4_U5_&1 jJt£>l 3j-*_oVI t."i i ii at 1_iJL=»oj cLjJIjj jJt£> 1 
4_jlj^JI 4_*_uJ_LAj 4_j^>.^J^_ljJI Sj^illl CjIjl5e_Lo ijr 5 (j-* 5 i ***' 1 1 (j£lj 
La j La c ^jji 3-aLc d j I n~ 1 1 CjIj-JuJI 3^-^ aJ iii '^^i^^ *Lu/JLl#JIj 

i LgjjJoLia SSIaje^a Ltl i i ^j-g. (jH-II 4jM-i]I tljVI (Jlulii Lxjj ,«^y.V.tl 
4 1 1 tia * ^ Luajlj i w 3eJ V JlS Sj_<j/^/Ij . LvLLojI jJil>I J; S3 mil (jV 

(j_a p *! ~ I ~ I 1 1 La i." i~ uuJ J i f K fljj JL3 jjvjVI (ji^- Lgjl i(_yJ-A i J ' (jr^- 

.SjL>- j^lj <-; o-Lal (JK i"i I JjJ^>- 

t _pa^ ajj i ii La t^^^l (jl (jy^ ^-*^JL5^^ «U_oJ_lA Cj1jL?E_La ^^j^Lc ^iia-a i f \ uU jj-J 
CjIj-uQJI I. j 1 1" J^jj uu II ^jj-ill jj-a ^ 3 U La jj^ii. Cjlj3J_a jj-a 3j-*_o^1 cU 
( _ ;r i ja£LaJLtl Sjjiill (jl «SjLjJL>JI t—iLso^l Ll^-^JjJSj)) LgS Jl?-" i ii (_r-i-Jt 

■ Laj La a. j «La_a^Laj 4jlfi!j p J 1 1 aJ ( _ ;r 3 joSLalJI (^i^- SjJLaJlj OjJjll (j n 
c_uj-ill (_Ll2ILluH (_ ;r 3 Sjjlj CjLuLSLaliT ^^jJI I ggjj J ^ ' 1 (j w *.' '-' ' ' '"' 
jl (j-(_a«jj t—iLsol (jLajiaJ La 4j3. ^Lulj i£LL>-VI ^jj (jlj . ljL>- c-uj-illj 
Embryo shop «3_l>.}L! (jojjutyi ^1 J^i-jJI (_;,!£. 3jjl2JIj ij-i^I Lajjj 4j^Lj 

i L^iii-a (j_a » JJ^-Sj p-I (jy^ll ^Lju^I i>J_A (Jii 4(Jjui]L] L^_La 4_l3 La ^lj»*Hjj 

(j— L-L. t -1 i SIu 1 1 (^jJI j-LaJb (jl (^jJI (jL_ujVI JU iCLajL_o 4_uL_uj| 3j-^>. (_^1 

■ i— i ii I j'q ^Lj1l>.I pJLc (_j-ij-»j 4la j-iSil i^L^/j jl jjcLi/ 

f-(_y-£j L^jl (jy^Lc L^-JI (jjij La mj ijj^VI aJJt (J!la (jjjiiaLu (j^j_uSi 
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^ J 3 * " J .. ' ^" 3-^ • Lalo* ^Jjl i n**(tl ij-jIL>JLI 4jr ^ 

SjljiJ J-La L^jLiiul ijt-^' CjLujijjJ,! ( _ ;r 3 5j j i a 1 till Jljt j i u I jLa (Jj S<U 
«Lus_uj ■ la as. ( _ ;r & SLpJ! sLuj/Lj/VI LgHJLu/j (jl 3j^>-3 (^rLc (jL^uVI J^>-J 
i L^J jj>- f_y£ j & n~ 1 1 2JjLx-aj L^jjLh (j-a Jj V 4l!uj/i S(_gj_«iijJI (jjil>JI 
w A , ,. ^ a j , , . 1 1 j 4j_L2jl!I (_p3lj_a^/l i ii^ JJJ-a ((^Lx-lLt)) jjj^jJLs 
»l i ii I tl p la » a (_J jJ SjVaJ! SjJ-i (jj '.(JjJ iJJjjjo-u illjajJlSLj J 1 

dJLLj i^j-j (jl g- j ' •■" £ LL£ j«JL«JI (jj-^ c^J (JLiliVI (J-«j>. 

. i_1jJL!!j J)J "'^ Cr^ '^"J^ J-aL>J! 3\>LLl Ja-po (jylll 3JL^JI 

JLjJj (jl^ I j! La SJL>. ( _ ;r 3 iojj^ll ( _ ;t jj/JL2J. CjJLa- j i n !iLa» : ^LjL9 ((Qjjjlj)) 

S ..(_fjj>.| Sljjsl (tt^-J (j-a LtJL>.| Jjlj I (j i~^J «LUajjjJI lLIIj i ( _ ;r l£.l 
(jl S jjj j j II CjIj j'i-sJ.1 CjljiJLA ( _ ;r 3 4_L>.^/I (_g^J LaJii^. ijlljc?- j i u IjLa 

IjUtj it_)L>>jVlj JjirsJI (ji^- (j^JjJLS i- ' j i .ii (jjSLj (jJ »l i nill Jj Sli i ■■ a d j <i frl 

.((4_a^_a^/l (jjjj^ jq-iJL^j j>l_L»_a 

I JLjjlj Jjlj joJ 4jI 4iji>JLa . (_gjJL>- JjJjLl! (_p3jjLu jjj 4jjJI jJI p J J * " 
(j_a jjl^^/ (j_il L^-^Jjjj)) 4jl ' J a la 1 1 =Lij3 J^*J J^ LS'jJ' tiJJ j 

^1 LalXuijq LjjJJ Jl^. ^ ^ILa J^-at (jj-A La-llj (JLj-iJI (J-a^. (j-a LlA IjJLrtlLa C< < til 

2A\ ((J^us)) SIUJLa i(jl ^jjJI t_jL>ji >Lt3 LtjUol (jSLal tjl Jju 

^LilS oxaj jjj i LiAJ jjj Cancer tjLUj . ..tl ii^cj J^j(-aj 3j^.jJjjjJI 
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6jjuuUI 6 in S'irttg I J 9J I 61 in Vifft 



'0^ " I «L>- (j-GjLs c~* J>- J <j-° ^-**l ^»l J-a^ '<jiw' <j-° J-^' c^i <3 ' 0 

3_j1_L«J!j 3_jjJuJLi I 1 j~ J j «jj ij-ijjj,! i_sLx-i^> (j-a d aae 1 a I -1 j" « 1 ajj 
.. L> *\ i» j i«GJLj 3jL3 (O^s-j I jj (<u iSjLs-lj t_iL>>j! 4jj£ CjjL^j <_jJ3» 
<j-Ujfcl ^Jl-^j^ciUI ^IjJLiJ! (j^-jlj <j-a JSLI CjI ri ir^ill ob-^ jJj 

^ j "iL>. jljs-I u \ r «.l_Ua-u SjlJjJI (jljiii! ouL^j .Donneurs 

Lg-al 1 11 -v I w la Laj-h 1 'J-**^ S-^W 1 ^' O"^ Mj'j-^J i4j*.jJI 

^jlj-lAJ! jjx. ^Jj jJLl .jj^ljJI ^ » i"itlj ij^ia-uV! jjljUJ! jj_a u a • Uj La ~- * 
(j_o J-J-^l ^Jj-^' dJc-ILii iSjLSj jL-^ 4-SI 0 « 1 1 ri cGjjJaJI 0J-#-i CjLAj 

(JlLa SjJI ^11 j jJI^JI (j^-S jj-a "-^-^ LLk (JjuULi ijr J^jl_aJ1 J! j 1 nil 
Blj^a! r<ua-j l-i Laj>.| L-Ll-Lv I j 1 ( _ ;r i 3lj_tl Jjijso LaJ_t£. ScjVL>JI 
Lj^'i i"i_i (jl (j^jj ^ t">~ 1 "I >Ij iStfLJl I 0 (} J I J ?4-al (jjS^J I 0 g j La .,_£jj>.| 

4JI 1 n a 111 J i4_jjj_>Lj3 4J1 1 11 a Lut ~ j 1 aJ 3_i_dl aJI jLS . L-Laj&J I 'J* - *- 
(jLa i^jj-j-SJ j«_i£L><j jLlal £_Ua^j j«J (jl Cj)M-aL«jU tfJUt JiLo . iLo^jJj^u 

L^VI 

(_j.IL>. i jJ j_j (j 1 La J i c?"^ J-^- 1 — ^ i j— iTl>J. 1 4_u I j^y^ LuiJuJ udjJLi l-L-t^ ^Ij-* 

1 tLLe3LiJ jjjj^oLall Lol_4-l 3j_ljL>. CjLjJ£^ ^jJI <L>. L>. ^3 (j^^-l L-^J-l-uJj 

jl^ les Embryons 5_L%.V1 jl 1 j < >> 1 jl ; \jJt qjh j^I <Jj i^j-SJI Cj^Lt-a L^j 
iSj ' O' L° 3S ><Iu ^jU" i i i * (J^3 i j-jioil <LUsjjjji i. ~ i-r Jal 

^jU" i ii j J^a ^jU"i i n~ i4^jjiJI ill]" j«J (jlj S^jljUj (jl ^jU" i ..I Jjk j«u 

Siiu ^eji) j jj V a 

^jJJ ,3j>-^-II 2_lj»JI 3_l>-^I J-^jj L&p ui i i ii (jl LijJ 

J-j-C L^jjLjI (j_a Jb V d I s ! i nl SSjJi^jjiJI (JK i"iI (jjs JJJL>- (JSL<I/ CjI JLa-" i ul 



101 



(jLuuUI jjjiCLOg LipgJjjjJI 

jl iij^j <~<t « tlj Jlj>.! jJ! oj-ill (jL^uLa . Jj Ui U jLUI (-j -2jj (jl Loji I 

Cj!j-_j_jJLLJLi «L>.^a_l L_aJ_Lc ^L-^- ^-^3-^ ^ .. ' ' a **' ^ (33-^ f^^**'T a (jl ' 'i 

3_LflJI (j_a jJsaJLi (jl (j-SL^-i La^ iSj_<j/^U SjjJL>- ^iLa-i 2-ij^so ^1 j La i eaJ 
«L>JLjljs (j^o I*JlJ 2_jj_<_u^/! CjLujjjJ! (j_a LcjJUa IjljJLc (jl 3jJL>J,! 

dJJLLa ijj 'C" i .i cbl Future logistes (j^-iJLJLS ■ ■■ 1 1 mjIj (^ jJaallU <j-aj 

<UJ miU Sj_<j/VIj ig-j 1 1 aaliJI j'^ ( _ ;r 3 sLajjiail 3j_<j/VIj ig-j 1 1 aalill Jj£ La 
LSU! JU«_, La 

liLi Criteres actuelles 2_L&ljJ! j-ljUII ,jji-uLaJi,Li j-aVl I jut Jla jjuj 
4jLa > * Sj j « 1 1 S-j^a^a-LjJt 43ji£.La Jl AUVI t_jL>jl Jj^iAij LaJUx. (jSLIj 

^ Lta ' a I La 3j£Li_a (j-t-u (jr^ (JLtila^M » iLsol (_p3j-tzj La cLILlA ^ 2 i « (jj 

(j-a 4-J! ^Ljjo La Jjlj La_i3 ^LoJ j<u i j hi S V (jjl IjLali i JUJLSj (j-a 4-lLc 
(jj-SLj (jl J_a-j_>«JU (j-a (jLa IjlSLaj S4_<laj<J! lLIjLo. *L$Hi! Jju i4_l>.| 
j_a-«JI w ta i ujj i— iL-JoJ I ^Ijlj^l (j-lJ IjLuujI jii^VI 3j_ifcLtaJ! jjt t—iLsoVI 
4lAjj ^Ijj^/I jj^I ^Jt> dirO i nil IjJijij (j-a-a ^'jlj^l D'j 'JjS'mU 

jj-j! (j_a "1 mi L_a_llj i 1 a \ ~w (1)^^ (j^ J^LollJI Jju La 3j-4_oL3 - Jl t 

Lo^aJc£jj cLo*^aJ^a-uJ 1 Sj^aliJI a"i t ol jLLsl (^y^ J lSj i ■■ ^ I ^_alljt_a ^_a^La 

.t-jLsoV! 

strictement Cjjjl>JI ^y^H*. jj* La ^olaJLi iil!Lufc u-ujJ '• Sjj>-jji 2 
t_iLlSLII I juk Jj i L&j^jJ I i ( _ ;r ll! i"«ljjU*.tl (ji-J cr° realise 

La 2^ Lk, 

^j_uJ Ij i j-jjuJ 1 4_»jj_<_u 4^ jJ La j-J-C ^lIjj j^y^ 3 JL>J 1 4-i-uiJ I ^ ^Jljjj Cj 
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6 jjjjU I 6uuu 6ul I j^J I 6uw^jU6 
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La technobiologie 



(jLaj_ut (jLaJJI! Jjjl i2000 2_u-u» I -i 

CiLjJLa- "i i ii U 4jijLS «J-yj 'O^ 

jtj-U (jJI «jj_JJ!» SJljJljlII cljLat jicI^VI 

L_LA L_AJ_=»o (j\ {j&jqj cUjI_4-4 cL*jj . p i u -»JL1 

CjLjJL^_j_*_u_U <j_o j-aLc. ga j 9 I ' j 3* I a * t \a • galJl 

^JLjlJI 4_JjL^_js *jl(_L>. ^jja ^jLj-uJ^M 4_j^_LjSL] Sj-iluLua 
gjjls jji i4il! jL«-a 4.21a. 4iIL>. £-a a I j 1 uV I 

tjl 1 ujVI S^Ljj ' ajSqJI ( _ ;r l£. tjl 1 iijVI SjJLS 
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p-Cl (_,JI 3_3jL^JI iZjVjL>J.I tfj-A JH 4_u-ul_La (jj£j jJa 4jitjjLlII 3Jajel!l 
l_£ cfj i ii a _a^c-i (jLcuj^Li j-i3-U i3-aLc ^1 j-l>JIj 4-»^5 L>. (_gj iau.ll (jjLdl CjIj JL3 
£jj _jl_L=it lLLI j J£ . (Superman (jl_aj_jj_<_u) jJjLoJ! jl , ujVI (j-a J^Jp- 

: ijr A Lo* jj j_i£JiJ I (j_a J-iJ^>« 

Technobiologie 4m^$J$mmJI L^$J$n£mJI 
: cL*ii I Lft^l^ri (tic §1 

3jj_3J1 4_o*jJj_l±JI Lo* jJoJS^llJ (jSLa_i : (t_dj^_C j3jT) ^>.^J^_uJ1 (J^-Sj 

j" ( .il jl i3 i n ll ~i i n U LuLjlj-O- (_£jJ *L^jJI ^j" i ii a (j\ i ii -»o ^Ir 
j_l^M (_£ JlJ j_sl j_ua jjt LajJ (jr^-^ >l£jJI (j-a t_f J~f ' n <n £J-ajJ LaLa-l 3jLjJL>- 
(_g j La '" t_ljL*jJ! (j-a 3 I i nl i ii J^Li- (j-a «Jose» jjj^jJLa LJLs. 3-Jjjvjll 

g-J taj i JLS i iuVI (jlr I j fljjlaj 3_ul£Lal C^p. (j-a 3x.j ii a CjVLalo-l (jlr 
(jJI slju**. aiaj^tJ jjail ^aJ fu ijJJ 4-a^*». <y3 SjSbj^ LLLiil £jj\j j! 

*C I i JLjj/jI jl (j y ,j_a I (j 1 i iijl SjLJuLij i jjJLi£.J . ^jjejjll tfjlTi i nl (jl 
Ofi ii h j<u i4cLajjl 3jj j ( _ ;r 3 J-Aj iSLai (j-'-'-y JJ-"' lJ Jl: ^ '"-^ e»-^ J-i* 
jjj LflXJ i4_aLi 3 JUji 4jj^o (JjtAJLi Lgjl i*L>.j_a CjI jlaj. ^3 J-*J 
^ J * J .' " ^ fJ-^*-"j ^'^P^' f J^ r O^} (^K"U J-^c. (jl .' 1 "Jl (jlc «La JLs. ^1 
c_*JjjGj ^^-LH Lh* O^^J iC t_i_L*_a c^L)"^ ' 

c_il_u£La 

<Lcj-<_uj a 1 1 4_o* jJ^_u_J 1 ^jJjlJI (jL^ LiiJii ij^palj-C^l (j-oAj 1 CjLjI ^jjv 

«Lj_3 (jj-Jj-i l£Jl!| ^^J-Il tillii ^ Leaj I ij? jLj «LjI j^IjJIj . 1 j i mi J ■ <a 9 3jJl9 

LuLu^La 

i ii a (^1 jj U*. tl p| i ,i LdaxA jJ iCjJL»j I jLa (jSLIj ii_kjJKlII 

(jl g. qlali i ■■ ' LlA Lljl ScL2_i3jJI CjLcjISLII (j^s Ltj-tCj CjLj/jj-iAJIj i LjjjSLJI 
,jl . ..mL^JI 2jjI J_JI L^JlSLZul (^ 3l_L>JI ^^3^.1 

(_y3 j_l»ILi Ij uu a 4^.j_<j»j j»JjJI (j^-y 3jL£,LiII i>J-A I ' " ' "j-a IJljJl>- I n lr 

(j-3jl_a» (^Lui-^j-iaJI .(j-itljJI Lu3j L^Sjjlj La^ L^3li Sx.Lu^iII 
fiLdJHjt_a Lcljjt l_L3^_i_ut (j-qj|**i( nl Jl3J» . J[a-3-l (j-mJj'C i iM^g 4_»_aL>. (^^3 (((jj i n taj>. 
joJ 4_3_j3jJI CjLcjISLJ! (j^-!j i^tJjLlJI (Jj3 La j_JLa. (_y3 (jlj-L>Jlj CjLtlll (j-a 
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*U?UI UpgJ^j-Sj pie 

(_yj3 £-<-"lj 3^ *° ' w I c L^-aJii>-" i .Mj Jj p-L*J 4jLs ^_JJ-JI Lol • L&j^>-j 
dlJj j_lCJ njjAjill q i a. j i4jjjj>JI '"'I 'I Leal Ij iCjLxjj-i^Ij iCjLLusLLLill 

LojJLcj 4 iJ3 JL>J1 (jjJLlI jj-* 3 ^ uj ' c?^J * * 'j^^ ^-)L-»^)-Ll <j-a J 

CjLoLS-II 4jj-l>J! -Llo-iSLH »l olr ^j-lu/ p I » U 1 1 ^Jl *L>-L>J! ■ La « i '— Ju i 
jl i. ii 'tVI (jJLlILij i(jl ^jj-JI 4jjJu ^ L^ol micro organismes 3JLl3jJI 

. « 4_i_uju 

jjL>JI (^jujjjJI (4jjjj>JI -Llo-iSJI p-JLc) (^Luijf^iaJ! «(j-"jjlj ' oj^» 

J 3. J (JIJ_i_u (j-£- ^-ll^i Ujjl-5 ^ "" "j A (J-^^JJ cJ^ -1 ^3^^* 

CjI_Ll£L« (j_a La^-l (j*** a" 1 1 " Lui Jj dJtX I (j-a (J-^ 0^5^ L>^') 

jl l(j-il— «— II l_&jlj^>.| (j^SLij V ^Li-l^l (_)^>-i (J-O 4_LJ>. J_l_l 

(j^jLu/ JjiAlLi Lijl . (((j^ijjlj i n"» t—iLj-La ^«Lp- cjLoL^ (j-a (jSLIj " f "^-^1 

4-jj>.L> (j-o J j S-j p j fc. » tl 4_cl_Li^sJI Jj eu ■ " " (jl ii_jjjJ! IjLA (_yl^ 

^jl_S_>J1 j^I (j-a ^^^-Ij (J' Li3>^Jj) (jr^ * W-^-^^rh^^ 

. ( _ ;r jt i_)j_>JI Jjlj (jLLJI cQiis. i^jJI (JjL^JI ( _ ? j>.^J jjSjiJ I j»J-2jJI Sjul 
(jljL_j_a La-ll i d i nil iil_b (jl JLua ijr 5 (j^J ^JuliJI I J_& p_JL*_a jj-Jl (jj 

Oa Ja! ) i3 Sj^jJl «Lo.VI pJL. (jl juua ^\ t microbiologie I^jJ^ujj^LjII 
ol ' '-i^^^rh'JJ^T!-''' (jlr 3-J-i-iJ.I ^ c I * ■ all (_y3 pJUJ! JjJ 

( _yi LuJJLs. juloscJ (jl (^yJJ 4j>-L>. I i i nt Lul . Ljjj-^J^ujj^Liil JL^a ^^js 
( _ ;T i£. j»Lc (JS i"i_i cLjCLLLaJI CjLJLsjlII (jl i L*Jl>.j CjLu/^)_LaJlj Lj^jSLJI 

(j_a ^La-j^a- " i n U CjLaJi_mj (jjl jU! CjLcLu^s i(jLjuVI ir-i (j^s CjLlLaC 
(^-Jjl—iil i>J-A (_y3 Jj* jJil ^Ji^jJI (jjs (jL^ij^l sLais. Lx-a ptCjJLi 4jI ilLiAJl!! 

l_Lj| ^xisl^JI (j_o 4jLa , -LljLlo-iS^JI Lj^.^JjjSjiJlj -Llo-iSLH (jjjLus (jjs Ltj_i^.j 

La (^^j_lu-c (jr^i C"^" 1 ^^^^ ^IjLC. Li^,l i io ^H-t-l (jl (j^l ^laJ ' > p-I 

(Jj^>.| ,j_jjl_i_aj (jljLxil (_yi d «_uJaJ I (jl . ..,_p=>j^/l (j^s ^^Lill C^j-Lj 

(j-A— lj 1— i_q— l ^ J I (j-tj-u JU4XI p la c I (j_a (Jj (jL-oj^/l (j_a Ijs^aj jii^l SjUJlC 
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43jj<_a Ljjij I n IS Lul 4jJ • • I JS" ( -5 -">J I jLa (j^'j ' LajJij (j^^-LJIj 

i Lajl<12j Luj ciolj LaJSj 1 L^jL^lU-a d « , L^j *j ■ aj t _ :T HJ 1 i_i_JL^u^/Li 

industries ^SLuSoaa-JI g_il 1 aJ I (j-a £_jj-Lcaj| ^^>- <j-° t^jlcLiLaJ (jjLij/VI 
.S-j^-jJ^-uJI Ljj>-jJjjSVlII ,j-a jj^Lj/I ( _ ;r Lc J-a-«3 biotechniques 
(^Lj (j_a I mi ! II 1 a " r I j ' ~- 1 1 CjLjLiiJI (jl» : ^LjLs *QjJL>. £-jLu j<u 
(jjl Lg-il i(j .1 a ui II 1 .1 <u (_£a_>JI «lj-g_JI ,j_a J n" uA\ QaJj^-JI Jj i uS*I 

2L5ji>JI iJSi ijJt »lj LajJI oLjJI SljJ jl . . (5_.l XII) SsLflSLII SjJLc CuLuS'La 
4-aJjtj L& U_« j_uSLl 4984 j»Lc ^^jJI LgJx. («Jj<j Lul iia-Jkc. 4-LiS'La 

. Lit JLlLSj g-jlaj 1 "*l J-*J (^^LCII jJLaJLi (j-u-J jSLIj 11 La S a Cj^Li j! j<-aLc (jja 
,_p_a j! 1 4_iSLu$3 Lia-iS" ao-J I 3-LS'LU JLlai ,j-a JjJjlII SjuulaJI ^jJ jl 

' J ulu I ( _ ;r 3 L$-> ^j-2j (J I LJ ^Lb <_Sauj/ 4jL-uiaJI L$J j»o-2j (jP-ll CjLjLojlJ! aJJb 
idLiiul L^jLiul ^1 4ja-"i i 1 11 LuLLa-iS" CjLxj-lU t_4jSjj JjLtci (j! (jjs Vju Lul 
j_i^jLul!I (J Li. jl ^1 (Jj-^-i jl !>L*3 (_L«j-»Jtt j-aj • OJJLsej dlLj-i^l jj, L2-Ja 

J-U3I _oJI j-a^ . . (JLlil Jj j 1 11 (ji^- juooj-aaSuM dlLLiS'LlI >Lu ( _ ;r 3 4-j3.jJa.laJI 
1— a J i ♦ °\ t^£j ui ill all LLu_u I , LjlSj joSu jl jJjlj V juj_u_aa£j' I £)f LaLa_l 

,Lb 

^ 1 C **' se j jJJ j_j_i_a^£L1 1 1 Jul (JlLo . . . ^> ^J-jJl jJ^_u_a^SLI1 qja 

i>JLA f cr^J * * i '^ > ^' ^'J-^'J iJ-iL*!^ (j-* cJSjJI (j-u-ij 4j£j-o Cj LLj^Lo 
, lj_iJL>. jjyJLSui cdiSLi ^ uiAj (^j-iIIljJI ^_*_u_>Jl ^jL^ . ..cLo_lS_>J1 
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. . J! ^>.^M (j-a (JLs- (_gLi c^jIj j-ic I Ij ~u t_gj 1^1 ill p i n->JI sua j j"hj < .I (_g jdl ^Jl 

SjLcl (ji^. ijjjajJI 2 I j ^ « " 3jH£ (J^Li- 'j-^LS ~ j i aj (_3j_<_u jjLjijVI (jl . 

. A 1 ^ O \ ut\\\ ( j_u_L>JI (J_S I I ■■"»-^ ^ Ui ill (j_fl -^J-^' ^L_tO* t p J 1 L^J 

I -i (jr^- (JiJ- 1 <"-^i>^9 (jj-uilslj)) (jljjj^jdl JLj 1962 ^Lc 

4_t£. j-AJt-J (_£J-JI (j\j?e_*_u£j^M --j 5 * 1 1 ^J)^_lJI a i >JI £(_£jj>. ' a ' oj 

oLaLil^VI i .I i (jJI^Ij ojl>.I n>u>JI dili (jjsj iDNA p i ..Li SjLc 
CjLjjj^' I j-v^jj SJjLa CjLUujSLo (jl .Heredite SjIj^JI pi^. S-ajJCll 
(jVI j>»" (jl dJLi/j u 1 r (cjL^SLJI Ijut Jj-^' a ^ dilj (jJI Ljj-<i/l L«£) 

SjIjjJ! joi^. ( _ ;r 3 3jLjJl>- <_SjL«-a (jl . 4-j^._jJj-uJ I i.'it jll Cjlj-jjita (j_a 4jjJLo 
(j_a J)" i"i q JuJl>. pjL^, jLI^! (jj-^ ui ill 4jIj^JLi itj-xxj (jl_j l_J o i uj 
genetic CjI_Lj_>JI 2_<j/J_L& p I r jl SjIj^JI 3-<j/jLufc plr jjt Ljjj-jJ^iaJI plr 
i_SjL*AI tfjut (jl dilj <j-a ( _ ;J SLjVlj it-ibSLII I jut ^jjua^a Engineering 
(j_o 4_lj_*_o 3j_jJlj>. ^ in i (jjl^J ^-*JJ3-^ «CjI_Lj_>J! )) ^JLnj (jLi L-aj| ^ o i uj 
^jd^_a ui i II ^1 i n u ( nVI fiLiLjX. (^j-A 5^-iIa3» 4_lLi£. jLI^! i(jL_uj^M 

.J^-M-II Jo^kJI 
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^ i a * 1 (j^_sj»£LJ Li 1j^_t-a Lo*^J^_u ^i-u (jl <i « i "J 
3 jl jj>. La 4_jj_i jj-* (j I c-j U." , ,. 1 1 

«Copie 4ir i n rtl » tjl . 3_j1>J1 4j^j d_Lo CjJL>.1 l£jJ| 
a se ui-Ll 4_ljIjjJ! t_cjilj_U ■■ ail cLajLLajs 
.(^JljJI Lfl>j-«-l jl 4ir i nill 0JLfl> ^ j l aJt ui (^r^ 



:4mJI Ail UI j$JI$-4*«Jail MmUI 

j-j-j («— II— Ij^L- 4f (jlj • J-j^^- <j-° OJAJ-Iw 

SJjLi I i eaJ? LjjL«-i (jl (j^-4-i ^1 i ii i"i < nVI (jSLI ' fi j ' ■■ a I j? 
(^jjlj 3jl>.Ij 3j-o i(J^t-i (ji ^-^J-*^ 4_lL-£3 4_j_u^j>o 



jj . nature or nature 3_l1u^ULi ^ o , uj La «L'heredite contre le milieu 4oj-J! 
(jjSLj <_3o-»-u i Lg-La 4j ^o-oj (_£ j-tl JJ^-t' J i jLjo (J^-*- <j-° ^ '* t ' oJ-* J*- 
£j_U3a-a J-Aj) . 4-jj mi j I 1 |_gj SLfljl jjU'll Sj-uJll CjLa^L«JI (j-a Ijl>.|j 

Cj^LaQtl sLLaL^ Cll i'i's a (jj • ((J 5j I rt ^1'^""-" » iLii? jLIal ijr 5 «U t _^3^ « i < n 

j-lC si j lo] ^Jl i3jL>.1j <U^-L*aJj i ilxjJU^. <J^t*u i_Jj^_t_u cLLflj-olflJI ol_Luiiel!l j 
Jj-jj-LaJl ^tdj i_3^j_u J1J i oJl IjLA 4_iL>-! ijr ll (J^j-a^oJl ^jt i^iia^a Cjlj 
j— LC JLJJLCJ ij}^-^^' a " '"l a J i(j mill I j»>LtJ J-JJ - *-"-" (j ^J*^ H j»Jl2jJI ^Lal 

u \ r (jij i^i j 11 ^1 inTfiiiVl oLj/l£L«jl ljr it Lo (jSLlj . oVLsJ.1 (j-a dili 

SsLaj^J \ i nj <Gl_ija^L>.| (jlr j 3-aLc ^1 i n'lVl £-4*L>J,l 

1*11 1 11 (J_U_L^_U Jj-LitJ JL9 Ml 1 1 1 ^1 I U U ( uVl (jl 4jr 5 1*1 Ml (jj3 (J""^ 

Sj.SLa-JUm Jj j i ii w 1 c L^jl -(_Ll3 (j-a (jLjijI L^j p-t o 1 j j S »*i ^ mAj 

(jjs J^-t-a ^1 i n i nl ijr ll «(j-ll*i ui '< jl CJj-jlIT)) (J-J-a J_a_*j (jl L*L>. 4_ll JL>. 

(J_A SsLajJl lLLL-uJ ^Ijo.Vl ^5 £jlx*3 '*■' (j^. tjLa (j-^lj i<Lt_uAj 

^ 1 i (j-a LtLc (jl *i^l i ii i" t nVl 4_lL«x. , U . . *ajj p la u <j-ul_jja iiJLu& Q^'C" i n 
3l_j_>Jl ^1 olr jLj^j j-j1^' (j-* (^HJ^^ ^ J-*-* 1 JrL^- 1 ^3^^* 
j^>.jJLl (j_o 4jI I SIjj iSjJijJI w j~ * 1 1 4_i£.L«i>-Vl sQjJjiJjjiji Ji-Lj (_gjJlj 

. 4 J i ii"^J-l (jJ^LlJl J^l (<S-A p(jt an ll ^l I ii i" t ill ( _ ;r Lc L^5JJ>. (jjjLiJl jj^I D' 

j in yj-i l_i^sLa_<I/l (jj-SLj (jLj 4jjj>. p ^ i a 4joI_l11 i u ill jjLa j<u 
dJIj Lt3 i Lo* ^l^J-i ^tJLa LlsLSj J 5j * 1 l_U2ij-a 4_u_ajvjjjl CluL^ (^ylo^J 

^j-dj-^^ i*ii ill ^1 i n f*i i nVI d jl o C (^5-1^ t — *-i>^ tjl (l)^*- 4 - 1 ^-LJ-* tZilj^JtJ-a t_dl_LA 

^1 i n lj i uVI ^ j 1 o c duL^ 1 jl Lo VI Jj_o JljJ» pJL*Jl tjLs pj 

<L>.j»j>.» j _i j < "tj («L>.jj>. j < aj) ^jL) 4jjj>. 4 L$j ^1 <i inll 5JL>. ^£ 1*11 ill 
LiLiLtajs c^ 1 " c^! ' ' "JJ^J^ 1 ^" 'L 0 ^'^-"' J^ 1 " «Critique 

3_jjj_cJ1 ^j-aJl (J^>- J-Jjl i_£j-Jl (Jjl i n*ill (j-o^-i d * 1 ' i^jJl (j '* a It LaLaJ 
jLjI ^3 i-dLufc oullb La I jl JtiilLi So-jo. ^ j i aj L^j t . Forces nucleaires 

ijl .^"Vl JjLuj CdK Ijl La-i (jJjtlj Lut j-a^l (jSLt l^jU-^J 4_ub=jl 

j"^ ' cr-^! 1 J**' '1 £—cuj-u-u i4 ju ^ j\ju i\ > laj LajJ 1 * J* LuJ La_t£ j^^oL^. ^_bj 
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LaaJI (jjL«JL! (JiiLaj (jj . V j» I d aj| ta*Ll I 4-ulj^JI CjLUoJ! <j-(-i A^J-^ l£ jft'-'iU 
iJ^*- (Jt^" (J-° ^J-*-llj *J .' ^~ v (JL2jj! 4 3 jl tall I i nilt A 1 1 u itLj j i .hj i u 
. JLlojJI (jJJ Joi i .ill (jjsj i( ajjJI (^Jl ' dj ■ ,j-o 4jL 

4cL*jlJ! La (_£jJ Jpu i ii (jH-o Lai • LjjjJl*-! (jVI J_La ^oj (_gl ( _ ;r 3 

(jl ^ j U" in! (j-iSL!j idili (2>c Sj£La (_gl (_gjJ u-ujIs njL^ijV! 

w *~J t4-la-3e-Ul J_La m£| 'j a t ^Jl (j_a ^^J-^ L_j_Lf3^ LaJ-m £_UdI 

I j_fl> CjL>-jJ ,j_a J_Lc dJJj CjJLa_J i La^j j ui C 2 i n n->. J^Li. 

j^jIUjj . 2000 j»L«J! Jala. ,J-l3 mJI i LaLc j uic Si.mv Spa J}L». mjI i^JLaJ! 

4_o^oJo-l ; lJI Sj^jJI JjLt^-i ijr^ t — ■ ) l>~?-'" a (j - * ^L*-^^! La (jr**- c? - ^ 3 ^^ liLH^^-^ 
3 i^iLa.j ui » II qj a II (j_a w a_u La J^Li. Revolution Biologique 
( _ ;r 3 ^ a I" -- 1 1 f> i n->JI - 1 i I jjjJjj (jjSijj i_ oj£ :4_uV! CjVL>J,I 
Cj^LjJju (JLs- d ril'^ca JjLvuJ Sj_j_>>j i 'I i"i ^Ll (jjj Jjj j| (J'C mi" II 

iJLs- (_gLi '(_>"jJ i«^j_ijajJ» (jl L»j-«^>- (jjjLlII i-iljJj (jl l-ylj 

4j^Laj jjjs JLjJjlII (jl j^fll^JLa i^LiLlII ^ai*-a J_o-jJI (jiill i_3jitlil jj* 
3jijJ_>JI Llj*. jJ j_ljJ I Lflij—pj (_j-jJI CjVjl i ."ill (jl .*L3jLie_a 4jj^jLvuJ 

iSjjjjtilj 4jS^L>.^/I (JjI i nil (J^a- 1 LjjLaiLjolj L^a^L>.lj SjljJijJI Lj3l 

Sdl j nj 1 11 (_g jJI I j (j^j SjjIijUtjjj/ (_g jjl l!a (j-a '.(j-fli jJI (_ya jgj>.ljlu i4-Lml j 1 ntlj 
' a ScjVL>J,I oJ_fli ( _ ;r i Cjo^s_lJI j laj 1 (_g jJI (j^i S(jLvaj^l jjt La 

mJj-SJI i>jLjt (J-Lta-j Vl J ''^ aVI (j_a d_L»J ^1 SSjUJLaJI CiLfl-uiIiSUI JfrJaJ 1 ■■ 

SLjjLSJlI (jLvaj^l (jl (j^s- (^ LjJLS^. ,j^ 4_iiLjJi.l 

(jl t^-Lc ^-a^Je-a joJLkJI (^ «.Lai«JI (jlJaLvul ,j-a JLjJjlII (_glj (jl j^aljjl 
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4j1jjJ1 «Li_uJ_lA ^^L>-1 jJ C-<J-<u>» i __ r jJi ^jJLJI ^- LLM 
4-i-ml! Lj (_^>- J-l ^J-lI 1 lJl>. jJ 1 1 JLA d ' ^ , Wi \ jj ( ^jSLqj La : J lili 1 (J_j_u_u jj LeaJ 

ijr L£. IjlCJ 4j1jjJ1 cL_uJ_t^3 « (< J hi \ \\ L^>. » 4-Ltt-uU (j> (l)^- 4 - 1 Li 

cU-Uaj j^jI/I d < i n~ dLi^tll I $ «Lcjj_J I^ jj jU ^1 

VjA< ^ jJsljJI jia ij\l>J\ I jut JiU (jl . . . 4j (."( Sir (jjJI I j i iiflj 

fiLt-£sl_>J! CiLa^ U tLij i«U_u_L>.j * miJ ' * La } I O^- 1 L-*^-^-* lO**' Mill 

£e_JI . . .4jL£!} «L>.j_}j <La-Lguj t4-<^jttjv CjVLalo*! jj^. 
( _ ;r IbVl (O^S-J (j-C »l i»*i I 11VI i4_UJLA Jjlj tv< ,,,11 ^3 ^ ■ , ^.j , „ 

' d « ' ga o a 4<LoJ_»_3 1 4-d-La.j a LaJl I mi it ^jt j^)^-" 1 -^ (J-° ^ J ' 83 j (— flj-uj tSjJLLi 
CjI jjjj/ i^J-<-u Q i ii j I L^jl 'L$J uu^l p ' ii-^JI N ^^' a i Lilito I ni-r'^ 

(jja oj_lcj LujJ^j "(j '"'"jj-'j (Jrh!- 1 '- 5 " JJ-^-*-" ol Jj (_g jJ! (J-«-«-J! ^ Liia 

,j-^J (jj^ o' 1 " o- 3 J 'TJ 1 " lS^'j M>*^'J ct^ *^ n Ut t 

OJUt (_p_a (3-j-J taJ CjLul£Lal q\ .S^VjJIj JjuJI i_4^.m 3LiL«-a (jjJ JLiiil 
JLpJI '"'I sela ui (jjs ^ — La ui$ n_fjj>.^/! i—i^l j£LII jl ul ( _ ;r 3 ^ -» ail I 4jj uuJI 
»l i ii ^Lj*"J I j * " £, '* * * ^ Lj^A-ji^J 1 tfJUfc (j-o *! JLs- ^L«-i La (J-^J- 1 

SjLcj c^>o <l a 4i>.l (JL>-j (JL_ujl (j-o Vju Jjj/jj V I jLt iJ^L^ulb 

4^^xjj 3 JjJL>J! J i ii ill Li^. ^1 jjSi (JjjIjl>.? O-so ■ ■■ 

<-_)LiSLI1 1 JLA ijr 3 4U_tIo^l_La l_u j-j Jl>. J-^J 3j-i_u^/1 (J_LdIu_u_a J jj>. Lo* jJ^_j_J 1 
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i .iUj miU Jj^- (<j-<_^jJj-ijJ !) *Lo-^/! si glr (j^-j ^L*a tfjljl j" mi I 

4 1 mi I J <JjLjfc_J (jl ^ ♦ 1 M Ijj I u itl (J** ' """^ £jJ^3J^l d 1 < U 4_l£^L>.V1 

„J ,^aVt» tiilj JljJl^UI <Lv j (^k: j-A Li dilj (jl£ I jl .Vat (jjii*. 

olSLujSall (jSLIj LaLa-i 3jLjJL>- i."' i njt CiVjl i n'ltl aJJt JiLa S I JLA jj-2j mJ jJI (j^J 
ClVjl i ."ill w LajJ (^yll! ( _ ;r it (JL>J,! I JUfc ( _ ;r 3 <L>.Lla (jjSij ^1 i f 1 i'ijj (jylll 

(j_u_L>J1 £_Lt-a 3_il_cl jj La j * (jj-JJ (j^l ^J^"' , ,. t Lijl» i LaLaj 3j_)JL>. IjLjlj) 
^ JLy" i ii j La£ (j^Jj h-^Ai j j ■ aJ oJl^jijjj i4 *J^ a ^^Lil! i_fjj La£ n_gj uioJI 
.«Morphes CjLI^JI <jj»£j ^ 43jJLU j_i£ 4-ufcljJI (jljJ^/l <j-o 4x. j-«^a o'-^' 

:£$UI flit jj ArfjMrf g*L«*t 

ijo_^Jjj_JujJ (Jjj' 0_J-^ OjO 3 SjmJ Ltjljil ^ i ujj 3ju^3 4jSLjj_al Sj-^I 
jj_a aj *" iCjLaJj-J^M ^ 5 ) jj-a 5j-iLi 4_JL>. ijr II £j>.j-i c_tjjJLll ^$_ijj t. < i < nj 

^ 4-^Li.j 4iiljjJI jo-k (>io.LJ! ^Jl 3K M.U (jSLI (jJI 

4 'ni i J (j^- (^-^-O^-^- 1 (JJ 1 ' \ «OLuJ*JI 4j_uJ_lA» jLLsl (J ' 'I ftl i n-»o 

■ r lj l*3j> jj^LHis 1 1 m mi (jl jl tsLsjj Sj-ilij j-ilij jj-o 3juJl>. jjjj 

4-jl *\ i ii 4-1 1 uuJ joJLc ^1 4j>-L>. Lis. (j^e-i l£ ^^j>J J' ^dj^J^ 

LLjJlJ j_al j"i"i i ii 'a dUi ^Jl 4^.L3. ^ Las. (jJI Sja^JjJ^ (JjJ ^ 
^j-a ^J^ULJ ^ji ^i nl iLllJ!} ^jja jj-uSulII ^ > ^ r Lc Lui i4_^_L^tHj 4_aj^UI ^JjL-ojJI 
Cj JLa- j i ii liLo j«j S -^.J^J- 0 _J-* Lfl- 4 J-^' Sj uixll (j'^' Cr^ ^J-" (J^ ' 

(j^. Llj-uLti tillJLa- j i ii I jl_oj l_L>. ^/ 1 (j^. <b, uiSlJI LuijjkLia JSLI 4 j i ii itL 
.S4jjjjJIj l ji^}ul\ jajjtLia (^^Lc ^J taj i ■■ IjLaj J i n->JI JL<ij>JI 

4 ^ mi m ^_^_Lc jjjj^La 4_i^ ^_u-aj jJI jJI j^tj Liuj-i-u (Jjj^ 1 * ■ ^uj 
jj* I i .1 " j . . . «. I j i .1 jus. lr 4 iil"V a jjj, I_l>- lj super genre 3Ja j_ila ^ l_L>- 1 
mJjj» :(future)4 I -r a 4-3j ui t JLJLo ^ a, ) i all I juk "oJAJ-^" JJ-^^' 
^i i^> ijr l| 4jr**i f i n (J_A 4 ^J>J I 0 i i j ui itl (J_j£Lt_uJ 3j JLilJI dJLLa_l La J_t£. 

jj^a ^jl S I * 1 1 r> ^jj ■ a IaJI 4^j»t2llJI ^Ju^aJ ^jl jl**cr i i n Lal ^1 SjjjjL-ulla j-tlu-i 

(^jUJ superman 2 5 SI a 4cjjjj*js -.(jji J . nU (j^Lc*.! J'C mi" (j| JjilsJ,! 

^j_i jj_a [y\ i iXLjjJ LtaxiU ^JL>.J i L^jl^ j mi itl jjj'C uU 4_lLiX. ^5 ^cSL^tllJI 
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^1 i i=L>.jJ 200 * L£j> iujI 2 1 1 (j-Co-Li »l air j iCjLjjLlUj t_jL«J^LI (_^L>. 
J_i SjJsLjjlIIj 4JLlI! (j-o (JjjI_l>.| ^Lijl Cr^ SjJLill iilLi-i i_Sj_<_u Lul . . d \u i'r> 

<Lxl i ea c Cj!jL$_a jl i<Lx-j!j_J! j-J-itJ Jjal i— al uuSl (_j-Lc. «Lajla SjJlS jl 
^L_ujj i4^9jL>. 4_u_u_L>. SoJlj jj- tT La-L) (JL>.j ^jjus jj-a jjSLalu i_Saj_u Lui ifiL^jLb 
^_y!L!l j mi itl CjLlC ^oj jj»a Ly tja3e ^ JjJlCJ i4_i_}Lc j-;LC 4jojLi t j j>I L< d j 

.((^JfclLu La <. i i n-fc. I J IS uiJ 
L&l i ,i (^jJI SJlaVl 
. . . 4_u-uLuj/J 4-L3^»L>.i *C i"i a L«-llj J llf Cl^ *C i"i a QaSLj (jJ SjL^-lI! ( _ ;r 3 

^jja d i h^LlLa jjjjjIjlX *d>^ J ' O?"^ ^ L^ 4 -^^ 

J I aJa I ^Lljl 1 r *LlV! I.S t"ii ii 1(J\jL«Jl1! «LjijJla3 ..<— ll I nWI 
^J_lSHj_oX1 cL_uj Jlaj . . ^a"**- all 4_JL>J1 l!jL>.Lll>.^LI 4_u_ol_La CjLit-al ^_a 
J jj uic Jljlj j j laj i ■■ Sol! (j-tl&J-o VLaJol ^j'S" . futuro logistes 

Jl>.!j £_t_a_(j (JLilst d *t ui M (jji^. LJJLJ ' a ! ' ^J ' " a '• LJL9.! ' " *La^jJl Lat • LaLc 

Naturalistes ;j* j « j j La II q\ JJsVI ^ Ir Sjl>.!j Sjia 3_utj^j p j ' ^ 

Cj!_}^_a» LiS i4_jj1^ILa 4_jj!jj L^J-^ -^V^' ^jj"" ' aa *J ' 

. (Jjjs- I jjjG J SjLs-lj (^Lj i,jjiJ^m CjIjijjs J!la 4jj ui J 1 1 ^\ i n-v^fl ((Modes 

jjjs^/I (j-a j_uSLI! ijj>.LjJ! ^^iSLI! I jut JiLa (jl tiJjjij ^jl Lb jjjl>. 

(jjjj-o-u j^_ui CjL>.^J (_^a-»J Ljjl^J Ll) JJ-JJ cij-iJt-l 4jIjJlJ! (j-a CjLuLSLaVI aJJt 
jj3 « jjliS jJ! (j I jj i gall ' Jjt . SLai 3Ll>JI I jj'a O-uu jjjj ijjji 
cLUajLall j " i na Lj.ll CjLjl^p. ,jjs (jl^j^tj 

&j * Lea j^cLuua ^ J-tTo-LV jj-^ ^jL- 1 ^ ^^'3^' ijT^ J-Luq (Jj>.1^ «L*_U3^J S 

(jj^ 4_i i La j ^- 1 1 £.L_L1 ^.I^^JI LualLo 1 4-lujL>. L^J 4_tC LLl^> cLuftLci ^j-* 
Jl_3 4_j_4olcV1 t>J_A (JiLa (jl - . t * . ^ 1 1 P m (jl Jjl?e_4-J (^-cLrtJ jL) Ljj^v. 
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oj 4_ujJjlI1 Lea 2 H duL£^ Lo jjl 
. J)j tlseaJ 1 (J_L^tIu_u_a J_*_i LU O_>o ^a-LtJ 1 1 j*^tVi , ,M cLv 1 j->J 1 d ta - 1 

\^J—^\-3LJ-iJ l^La-t-J l_Ls2_]t Lu JlJ ii_LsJl3 Lii^C V JlJL>3 ij^C_J1 ^t-s , ,. 

! jjii >^i2j Vf Jjlj JUl*.! <bl *LU 

O-* T imlin (j-a VI (jjj ! JJt q\ -4jj_aiJ ^UL 

0 1 *j q Lga -v «Ljj sc i"i a L^-L^g Jj^>.^_ILj 4_o* j_u^_tSJlJ 1 4_uj1jlI1 

p-^-al ^3 miLl>JI £JLA £jj j mi Lo» <JL>.j 4j-uuJ 3-^"" I 

. «ULl CiAJ 4-Lu (j Mjttl I j «jlaj i 

(((jJ jJL&» joJL«J! l—cg-i nl C^p- iLgjJ^L>.|j LgjIjjcLaj «4jIjjJI sLjj/JLut)) Jl#£. 

3L_l^_o j ui j II (j-a JaLaji Creation (J-Li- 4_<-jLSLal ,j_c. li^jjijJ! ^ JLLij 
^ djLa^to-VI (j! :4iuJl3. w 'a j flla La Jjj! (jL^j i«LUiiJI l^I iISu i ,iV 

, U ; i3jlj^>JI jl 3_LjjLjJI ola^Lo.1 ^^jl Ay'^J^\ 3>a oLlJI 

I j^g a t j^_uj>JI (ji ^L-^JI ^_Ual ^11 ij-aj • » miVIj ^ 1 ^-Jl C-t-j^jJjJ i^^_>J1 
. jyll ( _ ;r 3 La-lJ J I i>Lii3 d ijii i ii^ 4_u jL>- J^l JLa^s ^"nt It jjLtujV! (j-a 

:4n»$1$nJI 6 j^mJI ^ ^»UI jUJSI 

LljLj?e_ILa ' kSj joJ p j * rt !jL>.t (jLs t t 2hj J ? u^tJlJ Jl>.I^J! ^jj-oJI ijr 5 fiLo^^J^-i^JI 

Lu ouL^ ! j! iJjj i i VL>-j c^^' cr 0 ^ * 1 a * ' " LijLi (((jjjJLt)) ^IjHal 
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l—Lilo (j-JL^J JlJLs ij_i_u_it (JjL_u^j j^pajJLll (J-oAj i _ r II Lea * Jl3 LuLi t 
CjIj-l-UU <J^L>. jj-* Lj-Uj-^-J (JJj^uuJI ^j_jL£LJ1 CjLLio (JjJju j^jJI <L*1u e_3j_i_u 
4jIjj>.| (jiutJ < n Lij i<Luljjj 4-ia.jJ jj i n'« . 

J-J »l ut tl j_L>j_!I IjLA JlLa A \ ut m C-^j-jj La dJLijt (j inl'q ijj^Lu/ ^L) (_L->-J 

,_£j^>.| jl d 1 j i uj Jlj»- ! i n a J_j ju !>L>.j Loji lil Lai . 4_ijaLi_u jjjj (jl ^ 

.(((JjjJ! Ij-A Jila-i 4 a-utlall 

(_gjLajJ! ^-i^j "j '"' 'j 1 " *— ■ tWJD* JJ^^' i"itl (^Ljj-ia^iaJ! joJL«JI 

j U I j I , ^ a ^JJ JjiLa-a air *L2J ( _ ;r 3 jLii/i <ii-o~ i|_£jj.| 5jj i <aj 
i_i_L^» (j-jj_a-ij_ll sLjjJLs. L^>-jjj JLa JL3 ' £ *-i : ^->'->f^' *JJ-^' 3^ aJ 

jl (jo_i_r»o (J_A 5(jl i n l^Ll p_)JuLJI 4ji_j_lLiJI (jj^£[j (jr^ (J^^ll ^J*C mi (jjjLLsej < n 

I . a~ i^jj^Ltiuj 1 tj 1 1 LilJ!i p£LJ jjSLj i n S^jlJI j_a n ^a 1 j_a£L^tlu 

*C Ma j_uj (_g jj! La JlSI (^jjLaj jl Llxxji ji LL-u joS3LLiI JjIo U5^i tj' 
■ *■ 1 JLA (J^ S^Jj-^LoX! £^L>.ji 5d i a ' 'ill ^i 4-u-ul i ii -»JI (jialj-ai ijr A (J_& 
^ '"oj-aj Cancer (jLLj mil (.^-jljj dULlA QaSLuj/ La£ id jlr IjjjJLa 

I r t_JLiuJI jj i .nil i ntl ,j-a QaSLuj/j . I a j Diabete (^j'v mil «ljJI 
j a i M 4_a_iJ_SJI JaL_a_i^/l l 4_j_j_oJj-_j_oJ I J fiLujn^SLill ^^palj-aVI ^ujj>. 

i_3jjji veillesse 4^>.jJ^ j ui tlj Maturation g-LtaJ llj Croissance 
tjaJU>> i_iILlA (jl p U i V Lul »cl_uU ' I jj« p£L%Hjj Lj l*~» 1^ se ) 1 Um, 
.«S (jgi-taJ (ji c_cj>o pSLa i3Lj_>JI l_AJU£, ' ij-ajtll 4_l^_l^>. 
JLa-fl t^a i nil I J I La 3* I Jl^ I ^oj j£Li pj « j-a_u!i_Lu_o » j^o^JlLJ ♦ a"i i nil (jj 
| " ) Ijj ' a J (j_a L^_)L^J jLC^VI 6jJt> p£LI JJLu (J-A)) '. (J^l i n**n jl (J^-^J £a_*-a_*_u 
jjLajJ pj I JL>.| (ji jjal^JI S sLAojIla S'j- 3 I 3 ' "^*" 5jJ ' ^ J I isLx^al^JI jLa^. 
ojut «L>.LlI,l CjLulSLa'i/l (jx. (JjtilLi (jVI pLu La JjJLs. sGIjjj^sj 

i I j * Qj**' * (jy^-II JJ ' ^1 j-^' (jj^ I J 5 L>i I (jaS^-i ^1 (J-aH_>JLI (j-a . . ■ "«ljj i ^"tl 

.<(^_^jILi La_a » ijJsLij 4_»_3lj ^gjl j < aaj (ji (j£La_LI (j-aj i4_iSLa_a L^jSLIj 

Jlj^c-a jj_a (_fj^l I J fl J 1 J-jSLj (ji (^1 L^J^ (JjVjJI j j i"i" isLLii^JI (jSJ 
4£jLiiu 4_^^L>.i Cj^I *s i"i a (jjs jLu La (jjs pi,jJI_L3 i j^-»"tl JLaloJ 
la-(j a U 1 1 Jj i a a 1 1 (jLa iCjJL»j Vji dllj CjJL»j (ji (^-ij-y (jL^ I jl La Jja- 
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<L«-3l jJI mJjJlJI J-^' <j-° ' J^-'j 43li jl>. Jix-i curiosite scientifique 

(jj-jj-laJ! 1 J -1 j ■ "J iJjaVI mj^Lc 4i!jLx-a jl ..(Ji-jGJ! IjUt CjjJL>. (j-a jj-ub 

I c »j jt" ^ j a. j (((jii^Liu)) j<sJL«J! (j-uj . ^1 1 ."ill (j^ ." ^jLx-a LJ^Ijj/ 
JjJLkJ! (. ilU (jlr c^lj i all LlJL>. 3 U ui'i a 4-JI <i i u IjJI (jLi ojLalcl 

Laos. I him LiiLj_o IjjI ^jj i alJI I JL& JjI (j! i £j mi V 4jI 
JLiLol (jV ijj j xlaaJI ^ i _g-a Biologie moderne 4iLjj_>J! Lljj-jJ^^uJI ^-^s^j 

till j i mi i 1 1 4_u!jjJ! dlLLi^aJL li^utJ! 3^-^ aJ cr^ Cr**' ^ij^ 2 Cr^ 

. ^ L^ILuija mi ilt M3-4J->»-Il (J(3' ^-^^J 

, «L»_o ^IuLljIJ 



I j 1 ea£j ^ '*■' J ' *J"^' ^J J> - : ? , - 1 ^J^- 3 ^Sp' 

J j?" 1 11 U ^LvjLa ij_uJil!l 3x.j 1 uj i_alj^.^U J-j-i-tl! 

dilljl ( _ 3 i>-J 'J i<i M JL>- lJ £ 4jL (j-usej Jj-ill (Jjt^cJ 
U i.~ 1 x < 1 1 jJaLaJI JLr»J! (j 11 n I a ^1 (^o-ijJsV! 

jJl^S (j_a dJ-Uji (_j-^>- njj^ J LaJ La Ij-lLj 

j 1 11^ I J ■ *~ . ..t I ^Ij-o! L^j j^Joj 3-g.j 1 .ill 

fiL-Jj—ifu—lJ! 9.\ ' ea c ^ <J-d-i w 51 ' ^ J* 2 j_«-ij_o 

(J_Sj 3 jUr (ji LlLla 1967 3 in. (3^ uuJI ■• I .%.<~ VI 
di \ a 1 1 n j - 1 ^ J}U. jLuJlVI i_J3 

1 967 ^UJ! s Lgli! J^tia dili j-aj <>£^l 
3 jUr ^ «C. Bernard .SjLjj-i {j\u , in^» jjj^jJ! 

i ii 1 -sJIj 4^ujsL>JI ( _ ;r a 3JLSj j^>-l3 ^\ i_ila JJL 
dJUj jLjlj o_iL>.^Lj 1 11 )i£> miIj ( j_uj^J» 4 0 1 nl 

3 1 1 ill 1 jaJLuJI (j-CJ ■ . ilaJI Jjij Cil jl nf 
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(jLuuUI jjjiCLOg LipgJjjjJI 

i4 j Ktl (Jii i "'I -J i c ( _ ;r 3 ^LaJjl <_ i i n ) Jjlj^j Cjji-I ojs^JI (jr^J 

. tj ui_j j_t^Latll Lo^J^-J 1 pig. ^jt tilt_ijt_i t ( _^-iajjjL!! ^J-aLfoJI Lfra^frax ijr 3 
SjLsjLL* SjJiu Cr^J ' (j-oAlII p lg ~ w a-i-Jall (jL-uJ^M p^-' tlaJI pig. 

<j-a 4->JL«-a (jlSLa^l (jj^jJ-^jjJI *Lii«J! j->Ki j laj 2 j i. . . .i ~> — aLj^f 
aj-L«J I oJ_& (jl S_3LUsVLi i4^ej>-Lj 4-2jj_Laj LtJj-oxJ CjLcjjJajl! 

p_&i tjjj SjLji/^Li (jlsjjLLlI (_j-Lj (JjI -»• * ' "j .4_uLjij'^! 

5 U , „ . « 3jq|r 3j£a (jJjSji] 1 1984 ^Lc (^la. ii uuSHI jjs-T ^ 
(_yj-JI CjLjJLkU ■ agJI 1 1'll £-o 4jj i^i ill »W| SjLs. i_o-Liiit3 (jig. 

0J_A CjLi_oLSL»_ll w I C ^j-JL_lj_o p_J (J-*J .^Lg. 4^.^J I gig Ijj jj-ij ( n ( _p3jHjLJ 

( _ ;r i L^j 3j_ljJ.I 4-j_ij_iL2J!j *Ll3^L>.VIj 4_LfljjiiflJlj 4jj£_i!l Cjljjtitl 

. Cj^IIj 3l_j_>JI aj ^ a ^ 

:4rfjnJt tUwIll iff JjSUjU 4Al 

t-i^^jg i^iV (jlL>JI icljj) Ltflj Data CjLiLu (j-a (<s-c.j-II (jlr 

U a '■» i I j" b (_^<JI uuJIj d i mi -sJI (jjijill (J!>ii- - I . >■ <» S? I 4^,|jjj 4jJ^3 
( _ ;r 3 i injSLiivLj jLjjj/Lc.) jjijj (^yjjJjJ ^lj^- 'J (Jjj^LjJI (jj-SJl 

CjL^« d I o C C' 4t_ajVI 3jLc^/ jj>.T ^"»- ^_u_uj ^jj 

^^Li^sl j<u 4_il J-J-3 'j ui c jjLJI (jj-ZJl (jy^J • L^JLsxJ ^ j j i ii JU»J joJ '^-'^ 

^_j>oj i ijr Jj_j<i ClilL>. ij-^ 3jljj>.Lo ^jLu-ut ^JJ-^ ((jJLiLA)) i ^LLiJj-jJl 

(j-o « ^ujijLi)) ^1j^>J1 LjJLLa_il <u La : 1_^_<j_aI ^tjLj-u-i^l ji^- ^jj" 
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Jinlnmll i_jLb..tbn£UI 6x1 jj 



(>SL<ij 1869 ^Lc , 1823 ^Lc «j^>oj_i)> ^1j-j>J1 2 U , „lj j jJa 

^_Jj L^JLjj-Ls ^1j_>J j se La ■ ]\ ^\jj>.^\ d j U ^L^t-L) ((^jJJSjuijj)) 

^j^-l ^Lia_cV £jj ^Ij-^-J ^J-ijj *• 1978^l_c . j_L>JI 

CjI ^1u/j miT J-tJJ .^1 i n'st Ll (j^jL^a ^^yxisj.a (j_a 
. (jU<JI ( _ ;r 3 cLujJil! £jj3jj <Uj t~ *Ijl>.Lj 
4jljLi (_yi>- 15^^ '"'"P f 1 ^ -- 1 i^a^VI <tcljj 3jL>J! CjVjLsJ,! q£J 

dJaLjJJ £L2jjJa ujlSjuLi «(Jjj^ (j uj i <& ti» jjj^jJI jjj CxjO. . (jjj-JaJtJI (jj-i!l 
J-jj (jl (J^3 dilj 3j^_)_u3 >-£-!j-il <>jV Sj-iI/Llo 4Jal_p- 4j^ajJI <U£.jVl 
JjLUI p i ,.->JI (j-u Reaction J*- I olill p $B ^laj i uj pJ ■• I . v.<~ VI £jj ( _ ;r l£. 
jJa (^-j^ iSuJI oj-il! <j-a (JjIjV! (j^ i i nil (jl j-lc. jujl>JI j JaaJlj Accepteur 
CjLjI ^_l>JI (j_a (((^jJ^^jjJ)) CjVjL^t_4-i dul^ cL?ej>.Lj £jC i", in->il l 

SjujlJu cjLjL^iJI cjjjl>. i. 1 1 1 > i ■> i_dJ . L#l£ J clAH-i cj>Li LgiSLIj j uu II ^1 
Donneur (jcjUI) ^ U » 1 1 j Accepteur JjLUI 3 jri-^ jl j^s -^5^>I Sj_ajLoj 

t_ujjJ! i nill (J^i3 p i n->JI (_>^3j <■ i j mi (jl^J .«LuoL>. CjVLs. ( _ ;r 3 V! 
immunite 5^.l_Ll.l CjLcj_Usjjs 4 T ^>.^Jj T iaJI CjLj/IjjJ! i ajt^a ^-jL>- (^Jl 

.(jj-J! ^ 5u^l_ll! oljLlcVI 

(j-uj j-L-i-^- l Jl ^ j U" i V LuljLi! icLill jL^>- (jl Ij Ja j»^LtXI (j^s 
ojLuill (jjLa Li ^pjj 1 1 j ■ '--"tl p a. I j j a ^ xjj «H ^ ^ i ■■ i VI (j a jl LtaJlj ^1 ill 
(jl ^l>JI t_ ijLjtlll (Jlul^j i4 jj i aaj (_^J-II 5jl LtaJI CjLoISLII L^j pjvL^j (jj^-II 
I lA£.Ljia ^LaLc (j^^jl mm a (j1-a« (jlj iLajj-LJI « ( _ ;T KLII 4cljj» i^JtJ CjVjUtAJ 

(JjjsjijJI (jl «jljl jLa j^Lu j j miIId i<ijl 1 944 j»Lc (j-Sj • j-iill I j-* (J^- (jlr 
^LS pj i j i a « 1 1 ^_iLt! (j^iAj (j-a ^3jjJI «LlLiC jlj^J (j£. J-J-i (_>ii3jJI (JjtS 
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>."■ se us] 1 " * I la 3> ^ -i * ' t-LaJI Cjjjij 'j j£! aj i <r< g q ( JjL>*J 4j-mL-ti ijLuL) 

. (j-il i"i a (jr^JJ (Ji9^ d)1 j cLa- i u it (j^-J CJJL^-i (J-*^ J J *■ Mini jjJiSjJj filcjjjJJ 
<La- 1 uj? ^ JL>. jj ( _ 3 jJ! Antigenes JLckJI CjI jJjjs ,j_a SjLS/l «l_b 4j| di! j 

4_c|_iJ,| jl j aj 1 LgJL-SHi Vj (q La * U = i—lA!^!!) ^-iLtl 

3_ijLr>J, I 1 j j j p jl i«Liia-u ».J ^->'j^ Ji (cjIjLus) SjLiia ^1 1 n-vl JL-ujLi 

3x.LlU ■ t-j/*'"' J I '''^j;'^ fj^l (J^ r l—cLaJI J 1** 1 l_Lfl> (j-aj 

SjljJuSJ! ■"«! i-> jtl j_uj ( _ 3 jJI ^LsjJ! (JjL^/j Inhibition . Laj uj <L-aL>.j njjull 
oj-fli (j-SLI 1 sLc Jjj-I. I »l i^if VI (j^z. ^Wj- 1 (J^-"" J^~'J U*-^ U*-} 

(jJajjJ.1 4_ojLia ,j_a (Ji2j Lxjj 4ILoj_i 4c. Litl jl gj. c^jSj Medicaments Li*] I 

Q^e_L«j (j-o J I i^flJJfcl J^ >L2jj! (^yjj 2_aL#JI Clljl j"ir VI (j-a (jL£ I jj . 
SJljJuSJI SjLUal! ^1 1 n-vVl j ^jLU ji <-< ftl _jJ! jLloJ (<UJ (j! £j>U ^ ^ag.Vl 

. jJL>JI ^Jsj *LSj JjUi (jjj_ujjSL!Li ^^L«JI (jl cj! ij . n-»JI j^Ji jjaj 

Jl 1 » " . ..I 1 £j-i-JI ■■ a ' (j-o t_s^L£ (jl-J 4_£j_L£ CjL*-3j J j S3 (j^Lal Li£ 

SJLLV ^ 1 n-yl! (jKIl ^1 < uiVI '*• 1 "j « AZathioprine (j_jj_ij_uljVI)) 

j^jJI l_ojV1 jLijlII (jl C' U JIj3j . £j-^Jt j"^' jj- 0 ^ jl^>. 
i_j jji.j_a j-j-C j j al fl-«JI jj_a aj-juCj 4_lSLI 1 Ij_ljLj £LcI_LU i " 1 1 La •"< a (_J ^jil 
(j^IL>.l_J! L>J ^aJ « ^"i mi (jlslj-aV «Lj_uJjj3 1 ' 1 jjJajj-LI (jV i L^-al JL^-"i t nLl 

Cj!jU>.V! (^ylll Lymphocytes 3-j-a-aJJI jl S-uiiiJI Lj^LiJI l _ r Jt, icLill 
cjLui£L1 (^ySLulSLill i—ajj-L^ul\ ^Jjj-Ls L^JLo^ < nLa 4(1^3^1-1 w gj *" 

f^^-S ^IjJLs.! J-i-I tj^J J 1 Cj Lc LkjI/V Lj I J 1 j La >■ i ji i L^la 3j_ulb 

«3 Jjl a aolJI iLUajj (j^-Ij^JJ^' " U " ' "J J^-^ 3j2,mi 1 La J ii^ej 

j 1 aj V 1 globuline antilymphotique JljSLLI j»Luu j_lc. ^^jJj^u ■ a u<K 4jV 
. l_j_jj-j>. VI (jla^ 0 1 1 p i n "kJI «LajL*La (j-a ^Jlaj Vj i3_alx. w o La^JI ^Lit-JLi 
j_Ll ^ l"i a d lj i nj <— SjjlIII (jl-^ 1 (_y£ j«jtVI mm^VI (j^J 

^_L4_l ((SLlltl 3_ajLlil CjljJ^_a» £yz Sjji < <•> (j-a^>* '.^-A (jJa^jJI 
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(Ja&uuxJI i_ib..»UacUI 6x1 jj 

(_>C ^LajJLl «U a I n"l LjJxl £jjj-U J-LajJI 1>L>0 J«* I flail (jjl 3_ajLiLU 

I a\l U'.l L£i!j o^i Agents pathogenes (_p3j_al! 3 u i ..U CjLuLCI! jlUs (jJ-J - ! 

■.jjh Lh-l2 Lfrn-lb} j^jj (j Jul I ^yfl 3 lil'-^l ill LacVl 3x.Ij3 oLlUjlI 

3-j-LaX. : Lg-o-Al (jL^ -^u^i)^ <J^"'j-^ (ji^ll uij_a :d_dSU1 

^5 JUJlJo Jo ^j-A (j-a u) tiJLloj (jr^ (J^J-^ JL>> I L)^ c — 'tP* ' f*^" t ~" t ~ 4 ~ 1 

(jja 'LilSLII ((JjjjL*)) jjj^jJ! ^jJejjj/La i^l5Laj-a Lasjj «U (jt < a uil&lj i(_jJSLJI 

(j^LIj . <Lj-jla 3_ajLi LajL»j uiLa j»t^£. I 4_uLjj (j-a j-"^' LajLuj (JjLaJI (_>iLc 
3_cljj Jji dJJj cjjjIc! jlsj iSLaaJ! jj^. Lgiajj (»j-2j Jljj V cuiL^ 3_»ASL1 1 
LaLc (j-utjjl ^1 ij 1 1<* ^^ui 3j_«j c^jL^j h_£j_<SijJI i_JqJI jtjjLi 4jJSjLI 
^yjJI j-jLuJ! («-4fj .(jJSJI 3_c:tjjJ S^jA"U cjVjL>J,Ij i< iuSm li^tJI ,jj9 

j ->»*t1 (j_aL^ tl)-^ ^LaJ-C jl uLa_alll j-uj (jl» ^Jb jL>u^1 1 JLA L$_t£. t __)JaJt_4-l 
j LcSJtll (jL^ 1 a K i^^Ja^jJI Cjlj-jHa (j_a tfl ^Hjt_a 3jL>. uoitJJ ifiLcjj -ilj-J J-I1 

_}L£[jj i^jjl d 1 4_] 4_La_ijJj __£t i(_^ajj-aAJ (jo^-i La < (j-a l!}a^>.La 

Jljj V i4J_Jlj (j-a j-a^l (j^-Jj i3ijLuJ.I j<ul jjU 4-uailILl j^j3 V 

1 4jLttJ»ILa uiLj/IjJ i_JLLaj£j iJLilj iJua^Jlj Jl^j>J! (jjs Ji}- 0 <jJJ Liia-oLc. 
«Gl_o~ luaj (jl g-jla^i ' "JJ Lg-i-a uLUj Jj-ill (j^ £ ^!-^W L? L -^up o' Cy-^^ 

^1 j A", , ,,l CjIjLJuJ <■"'« uaj JL3 (_g IjJI I JLA (jl^ (jlj i I j 3jL>.l 

4ioKj ' st: uj'u*^j jj^ulI! jjj 3jj/IjjJI JjLilj (jl (jic 1984 j»Lc ^ 

3j2j £-a luijloj 

1963 ^L-^, La i^jl^j Ij i imT (j-a «L?cj>.1_lI! CjVjL>jU (j-aj 

(jJI (jJJj o'^rP- J2JJ Sjiax. JjLi (dJj's £uj it JiaK)jjl^jJ! ^La JLaS 

jLluLtt-C I j " I ((j-(J ^j) 4_«_aL>. <_ i Ls 4ji^ ( _ ;r 3 4jlaj(JI Cuu Ji^J . (jLcoJ^I 

Julj Jjj J "■ 3j_L 4—ljLjJI miLc 4u]1jut (2y0 ' 1 (juljLiILa 

Sj!j_r»JI £ I^>-jJ ^Lojj! (jwa i Ja-ai! I j &1 la aj oLiLax Cjfjb ij'M"^ «LlL«j(J! 

(_)_La j i ill jLLa i-.jUf i ojL^ (_jj.II ju3L2jlI! cjjjj^ i(_p3lj^.V! (j^s Ltj_i^.j 

Ja-fl-LlI j_al_la_a i " ■ La • g h i3_«_Ju^L! ^jj-II 3_SJa_La c, t'^jJZ. VxS .4a.lj_>JI 
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i4cjjJJi! 'LilSLI! (jl oIojI jls cjIjI n^VI (jSJ i=LUs!j^.l c^jt^-ljjj (ijjiaijJI » 
4_usjfcl 3JL>JI tfJL^Jj iSjjLc 4ijjJaj I gj i c i^jJj cj! Jj 
<LA*c. £>Lc «LLVl pi k~ ■ ul (jlll (_gj M.jtl i_JaJI jjjLj ^ (jJj^l SjJll 

. L^jJj Juu da a U I 
1 $ || 4_c|jj 1." 1 t i'r-il i«LajLSjii! ^ La jj 1 1 j_i3LiL«JI jjt^>"t cLa_ujj 
4JL>.lj_a ( _ ;r 3 (^iSLII (_p3^XJ (j1_LL«-a ( _ ;r u3jJL 4j L3jH«_a Lj^-^Lc *lj^>-l \jJt 
^L«JI CjJj^J dn-v 1973 3 i 1 11 jliT j_LLa_a <j_a ljLp£.l dJJjj iSj^Lltl 
J_$lelj .aJUJI abeM jLuuVI ^ er^ £j j (12669) ^laa- 

iLa_3^LII JLp-J (**>^ ' y^ 5 " SloaJI J-J^ Cr^ er^J-^' 
«Lcj)jj_a j iK 1 L t^ i-o I La ^L*J1 L_il_t-£aJJ LaLc j uig <G_i_u ^ 1 ca a jJi*, ( w *^*- > 
(jSLIj i 1 11 Jjlj 4c.j|jj_LI (^iSLJI CjVL>. ' tLLaj (JluL^ <j^>- (.^-3 i4laLc 

d ^J*"^ jlitjlj i4^,l i a II ^ La •"< 1 1 j_i3LiL«JI j^iaj J . ajj CjLLuLaiUI (j-a «J-i 
(Jx23 1 11 U) (JjLUIj (Donneur j-jLU) i_ufcl_aJI (>-i J ■ V'WI (jjiljlJI q\ uu 
(jjjiujjtj 1(J KII p g-ill 2 lj 5 i 1 1 '<ij-ll (j-o '/90-80 La ^."^ (Accepteur 

^3 ^j>. ij^Jajj-tl (j-a (^JjJlJI JUJl^Ii i. i ifrl ^aJI (jL^ I jl «Lt-£sL>.J <J^olai 3 J_a 

i_ujJLJIj i Lij_<I/l La£ L>^i>^' S-'d^ <j-° ^ ^!^^' _P La J_c£. i_£l i4jl j oJsaJI 
ii_utl _aJI (jl^ La I jl (jlc! O-jL^^LsiiJI 2 j i n'l (jl iiaa.^J La£ . SLpJI JLlS (^ic 
(jL£ I jl Lai .(_£j^>.| 4^>. (jjs =1-^3 iJluL^J 'L^>- (j-a I a jl i n (jiajjJil ^1 

(j1_l La ^1 ^eaAjt-H n LojU (j\"i 1 1 ii 1 1 4 1 1 n 1 (jLa SLflaJI tiuJLs. Lij^C (_utljJI 

. /.60-50 

LlLo-i r-l Ltag.Vl (jiutJ ^jj J iVq CjVLaIo.l « ji^ tiU^Lu^ill iUiSLJI 
^ (jjull ^jL>- «3_Lcl_LuaJI 3_JSLH,, <rir Jlj? jJaJsi i5_iKJI ^ JL>JI (jjt La£ 
(jl£j 4^.jjjJ.I 5.JSLII J iV 0 , J_i£. ilaj-ll SLo- (jlr ^LojMJ « jj^LijK)) 3jLi£. 
^ ( i^-> jj^a (Jjl ^o-A ^ j c I * ' all p I i *^l p i jj-u-uj «Golf L_kJa_o> j^aa^jJI 

j^Llmj (jLajll i nil >l n tli ii a i^jLJI J>Lo.VI ^.LjT \.i'Aj* i ^'«2^\;.~\\ SLKJ! 

4jjl_cl pjj * j S i * 1 j»jJI L^J^Li- j-aj 4jK Jjl £_u^J s Lai! *Lc iSj^LJI 
^^-Jj-j^SLJI jLojl (jSLal ^^J-II I £~f \ ' , ^ i " >jj t-»" ^jl Jjljj L^LiAajj .j^Jajj-aU 

.(j-GjiSLJI i ii i lJ £ JU<"; ji ((jiSLII (ji jL>. Jo^l^j (ju 1 1 i~i t, I (j^s 

j^Lkj (jiaj^a ^1 p-mJ- (jjs Jj^ ^jj-I SJjLa^s Jjl : LUSUI A^ljj 
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Jifi iiunll i_ib..»UacUI 6x1 jj 

. JjSLI! £jjJ 4-J-a£: Jj! Ojj^J 1964 aLc . 1963 aLc 0 J_£ ^ <_p=>a <j-a 

£jJJ! 4_ilaX: <U OJj^J JLSj aLc <j-a j_t£l <jiLc JLl3 JjSLU J j S" i ,i a Jj! La! 

(^Jl^ 1973 Sim jlil Jj! ^p^. <^jjjX\ J>L£Vl jjlc jJj jlsj . 1967 aLc 
4lAjjgj uJ-^ ^5jj-° *Loj Sj^o J>^' O-ilS ^tjjLlI! I jut <j-°J • ' ^3 
( _ ;r _Lll CjVI_>JI ( _ ;r ^ OcjL£ jjis J jjLli!! Lai > U CjljJu-u J-Jjl (j-* 

£jj 4j*_uj iJluL^ La£ . JjSLtl ( _ ;r 3 (jLL>j_<j/ -5a^>-J AjlC JUX. 4jlaj(JI L^-l3 C^X-l 
O-a-l < _^ r _Ll 1 sLLLaJtll j_lL«jj . 4jl£La j^lC ( _ ;r 3 'l-Cjj (j-a J l eaM 4jl£La JjSLtl 

^ liiJo. aa! cjLiV$JI (jji 1 984 aUJ! £y> (j_jlj_ta) JoLA^jSi 

d)1 J i ( n (jl^^ LfcA c_JLa,j JLi^ (ilt-O* &1 Ca£L l \ £LJjLj 

jola LaLaj 4jiaj>JI O-ausoj i Jo-lj C^Sj ^ i4jSLjjjsV| Sjj*jII oLjVoJI ^ 
v!jVL>J,I ^,-3 aJLoIII jjf liUjO. (j-a JjSLII 3 j i nitLi Jljc*- liilLak Jju 

'.(^yjtj ^LtclII tU-uU (jx. Jj|j i ii a *Lu^n 

ijr 5 jj_a 4_o* jj jjj-j^ Jjl j_*_u a i<t pi ' ^ , b« JjL_uj (jrt ' * 

(jLajj>. 3j>l~ i ii^fl j tMarcel Homes (jji_aa_& Jj . njLa» jLVtiVl dslj^e-La e.j<>> 
f_y£ ((Ghotret 2-jpjC.» 1)1" i ..Vlj Kj-r I; Germain Van Schoor jj'n i (jLa 

(Tissue Typing . ..ill <L>. ji) - lajus S (jn . ..-sj * 
.SLcLialt 2 La y ' I <IjL>.}L«JI jjjU" ^ * 
t~j T^". ^j.a ^|^oj_o JjLj^i ^jyl^. Jj ' ga *^ 1 1 to fili^ LiLJj) ^Jl i auuaJ 

(jj^Laj V iSj-Lj-j IjLjJ^ ij»jJL«_a LaJ^ O^-^' Cr^ >ttLl SLsjJI Jjlj 

»l m" i ill tjjJ) L^i^ (jJlxII j»L^a (Ji-jGj (_gjJ! j'^'H (jr^J ^ j *° ii" i nVI 
w S pj i4_Lj_aj5 Cjjjl^tj (jj J I i aJ (jjjJI J)Li^I Qja SjjLaVI (jjs (j^sLLa V IjJ 

jl dlljl j i ntl Cjjjlj^. ijr 3 cLtcLaJ) 4-aJU-^aj * )L-£U jj-a^ 4_a_jJL_u ^_&_}Li^t 

(jLuul g. Lali i joJ _u£jl! ^ j i ii it Li Sj?»U O Ljjj-Lail IjJajj (jltj) a . dJJ j) 
4_j^t_j i _ ;r -tt f^^ -1 ' ^ **' ' " ^^i}^ (j'in* i (ji 1981 ^Lc (jj-^>* ^ ^jj 

. , U i^q ^_jjLt_ut 

aLc ((^yJjljLiii) (^Ju (^k: JL>J.I I jut (JSi 4jjL*js Jj! Ouaj :*L)jJ1 Adjj 

1973 jlj)T jJLLix ^^-o. 4jjL*js ^>Ljj ^jO-"' Oiii oVjUca L^lij 1932 
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■jluuUI jjjiCLOg LipgJjjjJI 

.jjjjLjJI Ijl_j_*_i Lil_ua 4jj j^pajJLl SJljIu Ci«I ) l!i| VI (^jiajj-a 

4J j 5 * rt o ^ g Ldl C 3 JLa (J^lo I duLC I 973 d i m j I!} I ^_LLa_a i _ ? IL>.J 

^j_jj>. Cj^ o "i ( ol L_Aj-_lC «\_LaLc 4jj (j_a Laj JaJLi3 jj J uu2 (^^-A «Lcj)jj-a 

4_jj-J! a se J -iJ^J CiLjj * ^jj-IJ 1 i its ^-jLlill ' a * ' «a Ji^juj .£LjjLi]l dJJ!i 
(jl !j^i.J_a I a "CI L<t£ iljL>. 3j_u£ (_fjJj>JLi LgjjLi^l 4j1jL9 (jV icjjj_tl 
(jjs ' _ .l^lt ^jJLi SJjLkJI 4j^ajJI S.Jjj^/1 SjJLS ^1 Jjjij Lx.il (J-uiAJI i_jLuj/I 
.(jiajjJlLl J£ 4j^a.J '"'I tal> JjC i"i"il (j-GjjJI 

(jji^ittl (<iS!j*jJI j>j 3j_L«J.! 2ls}L«JI ,3^. S-uJjJI 5L3jjI! (jl dil i ^1 

<Liie-Lui.il S-ul^JI Cjlj_aJ.lj i4j^ajjl 4jjCJ^/I ^ (_£_j-pjl ^LuijSLIIj 
oljLCaVI i_jL>. (jJI <■ .IU"i_i 4^ jJI £j>) jls di! jj . ijUU 5Jj}^ jljjll 45 jjl 
CjLa^LnJI aJJt (j-a (jiajsLiJI ' a jL>JI <.S-r ill (j-a ^^^-^j L^laMl 4-jlaJI 

L9jIL*_a «Lo*^_£. fiLtAj-iis 4jS p** ^4>^^ £jj d ^ Q c ^ j < eaj (jy^>* t-ilJ tSjJLtXI 
(_^alj_aLj ^ M ' ea U (j-* (jd>r!-^^ ^W-** ' ^ *" tl)l lj -v t iJ3 J>.ljj>. z\jj>.[£ 

. SLpJI ( _ ;T ijC. (j1_o.jJ.lj i5_ijJI 
I j__3 dilj j_aj 

(j-lo- «Qj-ii-t_sLo)) j^-£) jjl (_£JU (j-^ I J3. Jjs La j_fl> CjLlLjjlII aJJb ^->-)l 

( j_ a jj j-aLlII 4_lLjjlII ^^- => ° <( ^- 4 d3^~^ a '^ ^ 8 ^ ^ j- 4 ^ l>^1>^ ^JJ 

dj I (_g jJI (ji-jj-oiJ j-uSLII d-LSejj jjLSi La jJl2j 4___Ij_ij ^lj_5_il 4j J -_--JI 
jj^ {j h uu i .ill (j-i-u (__-) CjLa _L->-j (j-a 4 njl i . i 4jj JLcxJI Jj____»JI 

(jJ_JI CjLlU__ ^ w LajJ (_g jJI JU^-uJLi ^JL»J lijjjajJI SjjjJI (_p_j_a 
i4IL>JI (j^a ^ ^4>^^ l)^J>---^ 0~° J~i^ *-3^ ^J^JI I * 4_3 Ifi 

^_J| 5^ Mil_i-a Cj-bj i^JlLll L^Jj-w pJ ^J^^-^-* CT^-^^i)^ (J-^-^ - * Ct^ 

(j_a LijILlljl (j-o Jo-a-i 4-_L_u Jjlj i^j^jjX\ jJLl- ^jjlJ CjLjJLajlII 4iSj-C 
__i|j_i C-it-a-IJ i«Laj^LII p i n->JI Sj^o-Li CiixoJ LaJiiiC Lg-iSLJ ij_iU,l p i n-%. 
3jjJI jjLa isLuLaj ^ Lj Lj LajJlJ CjLo (_)iajjj,l (jl (jjs j<vC.jJI • IjJ^ I jl 1** 

4jj_II 4_cljj ^Loo ^Lal dlLLfli (jl Otjlu L<U5 iC^jJI (JljJa (_L«J>J i.'ilh 

^cJI . . w Lt^aJI (jLLij-t^Jlj ( Lcji^^J-^-* ^ 0 ^l^- 1 ;j-« tl L^aXI (j^ (jjj-uSLII !iLajV 
sLUajc^/l (j^s j .^»tl I j_a> (j I ^^Lla : (Pancreas (jjLjyiLjLJl) AiS£jiX\£jj 
jj> Diabete (_gj *\ . ..II >lj CjVLs- ,j£. Jjj . a 4_ilj (jJuJI (^ 3 j . hj'ijJI 
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Jifi iiunll i_ib..»UacUI 6x1 jj 

aj-jj& fiLcjj-i j doll (j_a ^ i J-aJtjM (j£. ajjuaj LjLo*l * iLuaj 

tjl in'tVI ^yfl ((J^Lj^jLJI) SJSSjlaII £jj 5_lUx: Jj! Ojj^.L3 i»I .'^^ Vl (jj: 

JljvI jJ 5_lUx. (j-u^Lij jls-!j «!j^>-j till j jjj ^<u 1 1 966 2 1 . JjVI tr^ 

<_Sjjlj V. (jr-^' 4-uLgJjl 4l>.!j_a ( _ ;r 3 1 _gj'C i nil J^jJI (_paj-«-l I i ajj a (j-U^LSj 
(jiajjJk >Lflj 3 JLa J^ia I Cul^ i I 973 <LL-m jl jl ^-lla a (^yis-J . jji. I £^Lc LgJ 
(jLi_JL>. llL1L_LA dcjL^j i i n jj^I ijr A L$_aLg_a «Lcj)jj-a 4 K"i * 4 i 

(jl w I c CjLjj^e-jJI cJjj . Jj-Lai 3j_a J_«_«Jj I jj'a 3-Cjjj_U 4lSSj>J.I C^jJb 
p.S (j J ^ J 1 ** ) '-' r+tl j*n 1 11 d j 1 n 1 ( _ ;r 3 jaSLajJI g-jla-i ' Sx.j|jjJ,l 
(jia-3jJL! (_gj 1 II (j-SLal .SJ-ljv 5j j 1 a J (_gj *C 1 11 tL jjjJajJil JLaiaVI 

(jl (fillSLiLjtil) w 1 1 2Iu rt (j_a J^-^- 1 f*4j 4 ^ J LlA^j oLLa-uLa pi Jjs-**< t nLi 
^_Lo ( _ T J-C Ij-lLs £^L«J! ,j_a ^J-Lll I j-A jjl£ I jl La 4j3jjtl, w fl^J 3j-a (j 

. 4jjjijJI 4.1£Tn.t, I 4jX.jI (_psj_a 
I 4^ljj (j' !984pLc jJ_G :JI-sUTI A^lj; 

(JljjjJLlI aj-uj Jljj V L«£ '^jj-II ^.lUx. Jjlj 1 La-3 J-a-*J V j 1 a « 1 1 Ijut (jl jl 
(^_5 (j^laLtll (j_a j»uSLJ jJLuj . «Lu! (j_a j-Jl& I < a a I ((jr^* 
,j_a (jl . Jl -» La 'I j t 3 K"i < U j J_lSLJL£ 3.^/1 1 n-sJI -I VI £jj JL==-a 

4_lL«J(JI (j-aj J'j"^"' Cr'i ' 'd" ' L^-jj ''-^JJ-!' 3 (jr^ Cj^LjJUj «Ij^>-I (_gjJj-UaJI 
. J^Vl (^JLc S_lL«J(JI J>Li- SLp^l O^J-^ Ct^ * J k3 L ^'- S Cr^ '^30 JjJL^j 

w ^'11 ^jj ^LCal 1 955 j»Lc tuji^tj ji^j iBjLc ^lfc«.tl Ji.b ^1 j^JI >Laj 

CjLjlj_i^>. u I c d j 1 o ■» tl Sl_Laj ' JUj^JI ( _ ;r 3 4_ti>. ^ La i al^j w i lajJI 

(j^j Ouaj ji^ 4jjl>JI (jJjI ojLCa (jl . iu^LI 3 < . ..itLi Lai .t_ijLrtlII 

3JU, ^1 ^ « tl ^ Ji a_JL^ 125 (jJlj^- dLL-v 1968-1958 ^Lc 

^L2_) 3jua J^ial CL^jL^ 1971 JjVI (j-jj uO £_LLa_a , Ltiaj^a ^jjj ".rj 

«L>.j_ij . Ij J (jO^Uij d ♦ i mi oJLL 4_lL«j(JI Jjlj (jLcaj^U 
£_9_Uaj_a ( _ ;r jj I j * c I i (_^lll 4j^LUI jjjsVI j^ju Lut J uiAJI CjVLs. 

V. j-a^s/l (j! ^1 1 jjj^JLi d '<a~- (jSUj ilia (jillll (j! il n_gjj>.Vl ?l l^VI 

j i a « II pi I^n » 1 1 ( _ ;r 2j (jl dllj (^1 jj .Sj_u^ 4_o-Ijj>. 4-J t~ (^1 ^LLaj 
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^jj>.\ Jj-S 4_i^>L>. 4_i£Ljj_a^/! SjUajJk! CjLjVjJI ( _ ;r 3 Cj^c_lLI ^ a fa sc a 

«U ^^Ij^sJ! ((tiluSaJI)) <■".< uaj Lt£ i«!j^>-V! t S_uLS_al joJUJI ^ SjLjJLC 

^Ir 1967 ^Lc LlSj^sI <jij <- £jj 5_lUx. Jjl *lj^>-l (Jj^s 

(j .1 <i (jLljLa Cjjjj>.| i(^»J! jLLoj .Bernard j^l^jJI ^lj_>JI (_gjLj 
2 La ■ j uuJI (j-o Accepteuss (j\ \<n~ i uXI ,j-a (j-ujlj (j^jjU. ii_J2 gjj CjI jl or) 
' i 1 all t _paj-a (JJ^ 1 c-^J"^ fc^-** tl)^9 .^LiLaVI (j-* ^i>^ Cy^-^J lX>^\^ 

^ j aj 1 ■■ a 30 (_£ jjj/ 1 973 4_uj/ j! jl Jjl iSLpJ! jus (s-^-i- 0 <3^ 

^$J-t-u 3L_lj>J1 Jl_i£ (jr^- (3^ d>^-i * ' ^JJ n J ijr^^ L ^-^J '' tlaJl 

w t ga a Juu 4_uia 4J L>» ijr 3 ^$^1 t^l 0" ifrVI j-jjj 1 La JL>.|j 

j_u_oj2j 1 u£ I Laj 1 ul ^£ jj-ojJ)) >: i J^L)La)> j^j^jJI jJ^Sjj ifiLji_4JtJ1 jj-* ^-u_o 
t<_U-SJI (_)ia^j i.iii 11 _i (j^i-VI CjLo (j^*- (jr^ ">J-* ^.'» ' ^J^*- '- 1 .' 1 " 
w 1 c cULJI d luU ' a * ■ <a i. 1 1 1 hi ^ '^Aj II 1 La-j uj j diLa^i Ja^q <. 1 1 1 ni 

^Lc (jyis- CjLlLijiJI oJLfli j j n t'r> ( _ ;r 3 loxi 11 iiD j (jl^J iSJjjJa 3jJL 3|_l>J! 

4jJJ_cI JLla ^ (JSjLa jj^ji) Jjil!) (j-i-iSLI ,4jIjlJI L-cLHI 

a, I aj II ^1 LlSjj^I ^j^/l 4_uLjijV! 4jjLajJ! (jjs Sj_i^.j *J-^ 

i<_ 1 1 uL-jJ,! j_il_U J-^j-J 'LLaj (jiiij (jSs ja£LajJI '-(_5-fl>J C^i 

(_paju sU^. Jj Lo (j n'Cr • SjJ ULaU Ja_ui! ^^L«J! ■"«! atiLiia aj 

Sj Uj 1 .ill ,jjz (_Ucul q^'n" 1 11 1 . iliitl <_>^j (ji^. Sj Uj 1 .ill (jl (-;r i^. (JjJjJ! (jLa 

d jK ^Jj i<i ^IL) «Q^>.1 (3^^ L^^J ^-^J -1 i3l_L>J! J jL^j ' tlall j^iiSj 
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. « <Q3 J_a cLiuaj c_J_oJ1 «.1_it ^jpul ^cLLua c_JL3 p J ^ ' <aj ^Jl ^LL?e_i Lai 

(j^SJu_u (j^se-iLXI aLui^I r \ ' I * MjL^ 4luJL>. «(j£L)La» j^H^jJI £jLuj 
<-_)jlaJl ijr ^e_iLo ijr 3 L&j^jj c__<j>.1^11 4_u_ul_^J1 Cj\ J Laj q 1 1 d i m fTLi 3_}jjL^e_a Loj-i 

mi 

. 4_£j-j_>JI p &jl lia-C? j-jLIj (j I (jj-i i j-U (J-«-C 4j*_uj L^jLte-i^j I 

£jj (^3 3 i^ii^-iVftl Jjj-i!l j^of I^JliL jj^' nWitl jl 

£jj dil j£j iCjLjI ^j-^JI ■ . ilSJI 2 -yk.tl SjjjJI j ,j-o ti . tlSJI 

dDj Laj iS-j^-ajJI 2_j-CjVIj i_J-2JI J_jl i n<u ^Lj ^Ul p^J (jKIl 
(J-jJajJt julL i n"ILi JL>J,t Ijut (jls^i. ,j-a J ■ V»'ai i4_j£.l_Lt.l 4_<j/ljjJI 
slj^-^l lj_& tfLso 4_jj_jjJijJI 4_oL«JI SjJaJjl ,j-a p^-J-II (jlf J .iiJo- (_$jJI 
^ (Jlj-jj , ,i II dnr j II ^ (jLSLo jLuuVI ^ i ,lntl £jjJ JljLai itiJI Jul 
. SjjLX-a L-Sjijii C^J>o Sj^ojJI 4_^.J^/lj 1—A2JI JLtcjs 
q£. JLjjj 3jH^ J_La ( _ ;r c 1 1 ir< L _i 1 3 p j -1 i aJ ( _ ;r 3 jl I I Jj i_dJ j > jjja (jr^J 

Jlj^- "1 ( nl p_l 4 ijr Jj-j>. iJJ _cL_Lt-£5 t. i I 9 p j -i ■ p_l JL^J i4_u_o '"-^ (j ii 
(jSLolu (j^>~ ^j^jjX\ ' gjaj] ^j^**i i n i (^^-J i Lujj>" ' tlaJI 4jjl_jtX ^_U2ij-<jiJ ^L^t-Li 

* )^J_9 p j o < (J|jj>*1 i se ill (j-* ^l j'< t " J-juj i43^2j ^jJI ^ ■ ga 1 Sj^jlJI (j-* 

S|_j_>J| J_^3 (j-Lc CjLilj_i_>JI «LSjI I glla • ul^j (jSLol i4lal^ 4-1^,1 i ir-i 
JljJj V M-LjjJa SjJ. 4_LaLSLII i_J_2JI 3_jjL»_a (j-SL!j 1 5 j j i a ^ 'Ltlaj CjljHi! 
i ( _ ; ^LuI£LlLI t_tj>jJI dJJj Lg^Ag L-gjlJI ^j^UI (JS! i"ill (j-oj ■ d lj*»-" i ii a 
.SJsLtaJI j \l . ^. iSjill ( _ ;r 3 p£LajJI i4j- i ii iVI jjlj «L>-IjH ^la ' ul\ 
4 j i^i I j I ^ejj t_AiII ^jj CjLlUx. ,2^c. I jejj jl£ L-JaJI (jla j-o^l J-^ljJ 
p_$J '"■ ^jj t __)-ia-jj-_a (j-* JJ^I (^-1 (j - *^ tCjl m* i i nil i_La_*_uljt J_Lo J-ol^ 
fil—j-LjX. JUlj JL>.lj (j-* J-*^l ^dj-^ ^* 20 i^^-ljj ^yuuj > pj i3j_)JL>. * )jJ^ 

(_gjJI (J-«-«JI <■ ' j i im sL^Li- iCjLlUjlII tfj^-i ^^j-II (j"i «" n ^LdaVI (jSLI -^jj-II 

mi (jLaj^-l)) ^lj-_>JI 2 * Cli-L jy " N JJ g-JLlj u» cL*_«L>. ^5 p_l 
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j-^ajj 1968 ^Lc j_l_o <_ . £jj 219 (jj-^-l cgj-II u • LaJI Jjj^jLLj/ 

I jjlSojj (j I (jjtjU'inj JtJJ^>- <- ' 1 3 p-^J £jj (jjjJI ' ft » (jj • < L^ JLa Ij_jj_2j 
(j i ii se " tl ljut i<U-L»jlJI Jlju (Jjj^M tj^C- CjIjjjj/ jjjijii- SjJ. ^ 

(jil^j j i u (^yJ-a ij-^l l^JJ f**( i (j| ijr i^ *1_lLs^1 SjJLS ijr II 4_u_u_uj 5jj ' ) 

Jlj^- " mm (jl ^Lj-La^LJ j i Till IjLA <i i hjij '^JIJJ-^ ' dSlI (^j-jajjJU p < 
4-ujL>JI jii^l (j_a J-^2j L«-a '^Jjj-^' ' ■ ilall jJaJI J-JL*-^ Jr^^-^ 

iJluL^ jl ij«JL«J! jsuj '^'jJ' 4_iLjj(J! iJIuL^j i<j-Gjjj <_aa £jj 4-iLjjlj 

jlSs jbS jJI j L-tlUI L$J £jj ( JjS\ 3-Uajj_tl La! . 1971 j»Lc ^ ^jVl 3_lLw«JI 

^£ ^Lojj! jj_a uiJ duL^j i LaLc 45 j-a-*-JI jj_a "(jr^ 4 -^ iSj^ 0 " t ^- tJ ^ 

La_a i(j-djjJLi 4_j£.jVLi j»jJ! ■ La « i *-» ( _ ;r 3 ^Lajjl ijj-GjjJ! ■ La « i '— 

jjjjJIJ-J)) ^Ij_>JI aLS-^ t< I 1 all l_£l]j ijr ll Ljl_0*t ^JlJjJ .. A *" 1 1 JjjJU 

(j-djj-Jtj L_i_LaJI I ^iijlLuJ (j-a-iVI i—JJLlI (jjil j-^ I «Ia.a p j « i ea j a I j 1 1 c I j 
(j-a Cj JLj>.| i4 q j I i a - 1 i h c 1 L^jlSLa ! j£.jj liJJ j ifljlawlj ( _ ;r 3 Lkjs 

LjJLjo iLiLIj (JS[ ' w c I I La i a I ^jj '.(^^J *J^1 £ *tP"'j j: ?" £ ^^* c - 

3_Lia ^ i gjjj i^^jJI Sj^s 100,000 a j JLiJ! 2 i j 5 (O-*^- cr^ iL *= ta ' 
S-JO-a jJI SjJ jJ! j i"i J-^. j» jJ! (j-a (jJa (j^jla I , 79 (jLcajV! J-«-C 

. I j^a ^ 96561 L^J^La jjjj 

(jL^ Transplantation des orgenes humaines ui ill sLUar "I ^jj 

^Jl o ***n uLl uj ill p i n*>J1 ^LuSjLclo^jl (J^>. jJI jj-a Lc c_ J_La 
(jl p i a -»J1 4_ljL»_a Jlij "rill aJJt La p-Al (J-°J <<^ ^ :> • ^"JUJ^ 0 *l3~?*' 

3 a i .itl ijjut (jlr i_iJJuJI ^1 d Ijj i uj OjJL>JI joJjiJI (jl (jlr ij^ji-j i La a b 
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kj| 

L«_o 3l_j_>J! ^J-Lc £_o <_JaJI ^Sc Jj^c JLai . «_j^la]|j Q^-luJI dJJj ( _ ;r a 

4cjljj_U «!jj>-^L! ^Ljju jii^l <LLl»-j hjJLjJI 3-ajlJLa jj^sLajV (Jj-k 

((4_ljLaj1 coo cjLcj^>J! » ^ (i 1 n" cjLcj^?e_i ^1 * Mil ijr II p 1 11 ->J1 j^^jjlj LiLo* La 

i _ r jJI "j j al 3 * llj ^1 * lmVI jj-o Lsejj-«» ^JLa-"i i nl ^ Q~ ^W-^'j 

JlJ V 1 I^K cljVUJI -fjjj-i' Cr^" l-Sj-u. 3-S-LaJtXI ^1^: jf 

((jia^jJI) JiAill 3 ^21 ■ a 3 1 *- II lLijLu/jJI OJUt mJ JlU SjUiJ CjLij/LCjjl (j-a 
j_ji.VI ( _ ;r a 1 ^ j i a flj LgJ i." 1 J^a 0-£ i4jjjJlI! ^1 1 ii-v^U (j^ 1 ^' o- 3 

^jUaj-i-aJI ^Lc» (j I j-uLj J) mi aju j^LiJ! jl j 1 983 cLu_o * i i ( _ r a jJlla ^ jJI 

^1 < uiVlj <Ljj.jVI ^1 jij-"i nl <j-a 1 Jlj V i^ili £jsj ((Envirocancerologie (j^jJI 
3-C.ljj JLs" ^ « Jijlj J J j mho » <_3j|j-«J.I ^JLkJI j^lhj Jj>. ( _ ;r Lc 

i3_Cj_>JI jljJLaj i£^L*JLi *JLiI! JI£.jjj ij-^^ *-sM^>-l LiJJl-L& Jtj-J Loj 
J_«_l j j al ^»tl SjLjj (jl iial^ (jlalj-a^U cQ£.l_Laj O- 1 -^' Ljj_<I/l 

4-a JLa- "1 1 11 U j_iaLi«J! (jl dJJ j (j-o ylaj- |j . (jiajj.a JSJ 4-uqillLl 43jLaj 

1982 ^Lc (^.a <-jLS l!l 1 a m.jII --I .^^ M t 3jLsx. Jijuj Jj^ 

(jLlaj mil (^.ajjjj! (jjiL>J,l (J^a (j^s 1983 ^L^- (^-^ *j_Ju ( _ ;r a Ji^Ljj 

ti^e-J! Jul£ ^^jJI j-A j j k» j j j^-^ jjjLajs Ijutj iCancer (jLLsj-i^J! 

jJI g ^ < ^ 1 p 1 h*kJ1 At 3jL>. ' a-i^jeltj (j;jj>.| 4l_u_oj jL»_!^ O^J"*" ^"'^J 
JL>J! ( _ ;r jt 1 a j^'a i^Jls. 1 1 ■■ I n it^lSLa i^l < mi VI j j a I ^ . 1 1 j_lc. 

. (^yjkJ Ij (j ' a a I j U-Ltl a , jjLijVI £-*£uxji La JLi^. 
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lit *Ll^VI 

^1 i ii-v^U p i ii ->JI Ja-aJ )) '■ ( _ ;r A ^!j->J! ^jis (jLlajLiJI SjLgllj 3j_jiJ! Cjj^jj La 
w I c j_jl_>J! fj iLLa-jj j II 4_cLlU ps-ILc «jjJuo jjj^jJI .«<ii£. 4jjjJlI! 

( _ ;r 3 p j j J i l_j_iLtajj_i (^yi 4-LitaJI lili^SEail (^yila^J! J-gjJll j-jJLaj iJiJ- 1 

«Li£ jj-^ 0 Ijl t"~*.1 i^^J^—*- 1 ^' jl i**i~w1 JX.1 i n**<t ij^j-ajj-a J^J d i i nitLi ^-jLlj 

4jJ! J-S-J! j laj ! 1 1 (j-aioSJ! <j-o Lymphoeytes Sjniljll - 1 tJagjJI ^jd! CjLjj^ 

^^al 3e mi^I J . >» A t a i4_Lo J 5 * * (jl j laj * 1 (_£jJI uJI JlL>. CjLo_Ja 

Jl m~n uLi <Li^>L>Jlj cjLLuLuJI 3j_t^L>Jll oLal uu^al cjj^Lu/ jlsj 

<tCj|jj_U 4-<iSLJ! ^L?<- 1 J^-*- 3 J^J-j o' J-^^-' , -'•' Cr^ 4j*jjuo 4-^L>. SjLiiaji ^1 i n-v I 
^1 taj ■ JL3 iILj^^jJjjaII 4jjjj (jLt^j j-uaUl! j«JL«JI j! i'/85 j^la. 

I jjSL«ILj ijj-ailjJ! p i ojJI ^fl sLuj/Lu/VI Lj^L>JI ^1 3 'I i a a ^1 i n-v I cLi^-jj 

f.\ jir~ii .il ^Lai Jjj i .itl Jl£X-i 2 j 1 .litL ^LaJjl I jjt JlU 

. JijSLII t_jL^llVj 1 Cancer tjllaj 1 all SjLcal! ^1 1 n-v^l 

Jj^ 4la L-iLi^saXI fi ui21\ Jl 1 axi ■ ul ^1 .ur 043- « Cancer du Langue (jLJJI 
4_lLi£, ^LJLj d uiaj ( __)iajjJLl ^jJJ jj- 0 4jtla£ i^jLLaj-t^JI jLtlojjl 

^jl i u Ml jj-a la 2 1 ^ p ' haII cli^Llo (^r^ ^j^^" i JLlSjuJI ^5 2_iLc fiLo*ljj>* 
4J JjJLlII 1 11III (jV 1 1 JL>. JijJLajs Cr^ '*J-^ ^Lo-a j» jjijj 

^ j 1 aj Lo^ ijjj^-^' *jJl3JI ' <L ± 3Lj ^ a '3j L - k -y " O^-" 1 ^ '^3^ 

jJaJI (jj^ill (jjijUj (itiJjLi Cjjjjj » jjj^ jj I (3^J iSjjJl»ji ^^ISLII 4^LU 

. 1979 j»Lc jjjWI ^ Bjji JjV a_JUjiJL, ^La ^ jdl 
oLoiVI f >Ulj .JLpJI 

( _ 3 _Uaj_LI (jjjj-ij ,2^c. pJVIj (jjj^jJI 3Jljl (^1 i_3JL^j L^K jjLsjj ,_jjL2jv ^1 
»l liacVl tj! 1S1J 4_loJjl!I «IjVI 3-3t£ j£\ (j! Jjj 4_i^>Ls*j 1( >-il LaJLl 



I J4 



Jifi iiunll i_ib..»UacUI 6x1 jj 



(jLt_tjt_i L$J^L>. c_ujJl11 ^_u_u_lI1 p i n-»JI (Jj-£J tj^ .4_t-£sL>. 4_u3_&t L$-l g I ' 
«L>.jJLj .sl-Jj-J ^ j mill i_dJ j SLj^s. cLi^s^S C^jI^ i4jljjVI j^uLj/VI '"■ Ca2 'I 

1965 ^Lc J-j!jI (J -LxJ& .Sjjji^a 3j^5j^ (jV! (jJI Jljj V L^ii i3j_u^ 

Si J-g_a 3jK l J-J-^l J I LaLc I j) uiLc Jl3 \-Laic-ui jj-^i^lj ^l^s- (_dJI_L& 

VjJ SLljv (^Jl ^Lc S^L^I ^La i4JLJLa jJijj 3jJ,I « juk cJi\£ La I jLa ^^jll 

^3 - I d n-l ]U,^I .- 1 ^l'I > 2 ijU.l I d M , I 

.(JjJil.1 J i^ntl ^ 
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fi\\)-i\\ tes&% 



Bioengineering industry: 
J^Sj i Cyborgs 3_J^M cjlja^iiJUj (_gj uuJI ^ . 

)J L-x_L-a_> Jjlj p_J» :«£j_)jJ_jJ» ^j>.^J^_laJ1 3_a^L*J1 
(j_o JljsJj^ ^ \l . .-. ~ al ^j-Cl i ir-i <_U-fl ^Lj-iI 

^j—i^jj .«4_l_j|jJI .-.1 al A -^Vl ( j_ a J j 1 q jjlc. 

^L«JI (J!>L>- 4j|» « j*C < ii^Lo) 4jSjj_oVI 4-o.^Jj-LjJI 

JIj j " ,,,! cjL-U-c JlI 1984 ^1 (jJUJI 

.((3<*>l uij 3-oLc 3 jl ir 3 ij U . 1 1 - I , Vlj 4j- i ujVI 



I J7 



JljJjlI! j^s-^ jnTni (j-a (J-2-cj »l i<ir T» £jj ji (i^JLJI ^jjS 3_ij U» U 

p-Lcj ^-j^ uixll 3^ (jr^ Biologie Medicale 2 j ■ La II Lo-^o-lJI »l nlr <j-a 

o- 3 ' J-^'j ' ^jlStt l <Laj^Jlj liUiULJ! jjsVlj i3jL^>Jlj 

3^.1 j^>JI j iSLaLsJI 3_a- .,-itl j i( jrli]L!l j JLiL}L! 3j,,i^;tl (j^l j_aVl j .^♦j^.Utl 
i^jlji p j , '-^*,' J-«-«J 'f bj^'j k»tlj . .1 . JLaJa^lj (<_ilaJI 

Cjlj^cLa ( _ ;r 3 J i ea a 1 1 J ^jlj jJal _oJI ( _ ;r 3 p^jJJj . (_L«L£La piiLa jjj-S ( _ ;r 3 jj>.^?Ij 

3iJLiJI 4i^. j_U (^Jl 3jln»ll 4j-.^II cul jL^ s Lijl ^1 .Ult 

...,uit 

. JULVl JLi ^ jL^iVI ^1 * 
. jLJlII jJ^a ir-ij * 

. ?l LanVlj g i ii ill * 
3jj^l JjiiaJ! 3jUr j i3j>.Ij^>JI 2 j"j i^aJI 3 < uij\ pi Jtir" < .il j * 

i_<laJI *L>.Ijj>. ( _ ;r 3 

. ^jLLaj-i-aJI JljId ^^Li_u j^)^ tiLt^t-Jlj * 

I r J_«JL«_j J-aLSLix plr Lpi (j-a (O-^J-II (jl<* Sj i^iL«J.I 3o.lj_>JL9 * 
(jl^. j^s-I i_uL>. (j-o J-ojju L^jLs 1 I p^Lttl CjVL*_a ( _ ;r 3 ^ nUtl p jJijJI 
(j-A laJ-it 4jjL$_a (jV ijLjJiJI jJaJi! 4JI m" 1 ul J-c£. ^lj^>JI ' . 'J.'^H *J^-° 
«jl_jJLt1 £_La_3» O-aJLa-" < ul i^jJ-JI t _J_<a_3tj jl jLjjlJI ^laJi] oH"^ 

ipLc 3jLo ji^I jLLo SLpJI 3JLUIj iCicatrisatio ^LilJVI (^Ic- SjlcI mult 

iSjj m^ U a UajJ I 1 'I 1 11 <n ( _ ;r jJI jljll JLjJLC 3jjl»ILi Q^>.Ij^>JI ^Lja (j^>- 

£>L^3jj ,3 . ,^ II ,„< tl ^MjJ JjVl j»Litl (^3 (jjLdl C^ojiel^l 
. liiti (jjjjJLJIj 4_uLLsj_<jJIj sljjij.uLa^jJI CjLjL^jJVLi 4-Uajj_tl Jj^jLail 

t.^m 0 mi JjL»_lj jjjj^-Jj La )) pi t^ a tl ^L^JLI I J_A iJJ _5 (j-ljjL- 

2 jj flj ^ j t^ ", , ,. t Lt-£sL>. Ijl <a i n a ^jIL>.l La (j-u jj-* ^J^l-il t^J-JI ((^j^-^-uj^Lu 
^J-^ "pj J tl **' J d tl 11 (j_a 4jjJUu Li_uL£j idlj-u£ La l!il JLrcdtl <LaJa£ 

jl J-cl p 1 n->JI (jjL«J,l aj-tb jjJsjjj iSacrum j^a_«JI J 1 " 
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i5jjuuJI pjuuLjtll 6JbAjJI pUacXllg o^gJjjjJI ft. m Vipll 



dJJLLa JljJi Vj iL^J 2 j » j ■ Utl p , „->JI (^gj^ JaAl jjj SJyLaJJ 2L*_iVLj 

i 1 Ju^aj ji Jir 1 sejj LjLo-l lJr $£ i jJi-JI Ji-1.5 jjLu-U -5^>-J <j-a iiJiJO J^LSla 
S^La (^ J_a^Mj . I fl" t uljj (.^i^- (jVI j_ys.lj^>JI J-«-*J (_£>»- 1 l_4^.Lla jjIu ji 
4_LoL>. O-Lta ^Ij^sJI Lg^aJLieai ■■! Ijl L#jLa i jjUll (jj> ((dLuj-u^LJI » 

«Ldjiij^VI » sLcj^j^-a ^1 O-^j ^pJI dJJj 3j^jLs.j i jjuJI (Ji-I-S inerte I jj i uj 
^Ijj^JI <_a^>J!j LaLxj I jjj SjLU jju jl>. pJ 4jl ^ Li <aj 

.(jJuiJ 

^^.3 4JLj-ua JjJLs. ( _ ;r 3 Jj^sjj JL3 OjJij>JI «L>.lj^>JI joi^. jLa i_dJj 

^1 tjjuwL j£ j^JI (j! (^1 (3IU.U ^LlajJI JIjj-,,,1) r^j 1982 

i^^Liil! (.^J-U < -^" Sx.jlila ^ i laj II J*^j jtl CjLiLi^s! 4j>JIjla 

JJLC jLajl 4K dil j (jj> l-SJl^JI jl^J lLLlL-u^LJI _j jVjjjJI JUjlI<-uI (jj> Vjj 
J-i^sLil! i—i I i a J ji njLlaj i u II i. i j i .m jjJiQj (jjj-II (jjiLJI (j-a (j 1 a "*"_' * 
o'lt^j j-JI J I 3^ 1 cr^ 3 jl i aAJ I '"'I i\ glial d^tJjj S-i-u^-lu p-&JjJ 

Cjlj_J_>JI (_j-3 Ji I S-J l|j ' ^ * alll JjJalJl Sj g3. Jlj ill nVl 4gl o c 

(JI J p i ill <j£-ol (j- 3 -? 'O^-^' J-*^ J' j: *- a cr^ j»Jl-2lI1j Ciljl^ilj 

(_Jjj>.i «Laj| ^1 jLLaj-tjJI jljJLal j_J-5 3JjXiJei! jUaj_<jJLi i . 'I LaXI p IajJI 

JI J j"i i ill (jl pu J i aAJ I J_c£. ^< i la « 1 1 dJl£jo~VI j_La ^1 ^ 

i La^ mi a * iLt-aXI t_iljlu ^jJI j-^-Jl 03-^ ^3^-^ * « j U . 1 1 p 1^*11 

ijoJajiJI ^jj (_)ii3jj V i ii-v VI (jl '■ t ofltjl 4_lLsj>JI J^j I n_l L«J5J 

a I la-C (^_5 3j-5j : I »^-ljLjj . I JL>. d * rt 4_lLjjlJI ^^- :>0 ^-*-uU (Jaj?e_) 
Ji£.Ljjj LuL> ^LoLc ^jljj-ll rftlajJI (^ (jl jJjjj .(jjjj>.VI i_3L«jj/'V (jlCjjjll 

j^j>.lj-_>JI I J J 'I ~» > (jH^^ 5 ij* ■ ^ H (jSLJj .* )Lt-a_LI A ui2l\ i fiQ_j_u3 (jyl^. 

^L^UVL SuL^dl jjLuaVl j-M^V Sj jii^l l ^UajJI a! Jl^-**i i iiLj (j) U"n l_L^ 
I jJ . JjxJil\ (Jj^jLio (Jl J j"i i ill (j£. Li-ILs- 4j>.Ij_>JI pi^. i^jJ-uaAXI 
. i 'I j" i ii^LJIj jVjAll Cj^Li^sj jLjj£.V Sj ta-1^3^3 «L>.lj_>JI (j-Sjj i " 
la » 'I 2LjJLj(_a 

1 1 n iILj «Laj>-Lj O i njl LgjSU Cj^Ijj>JI LjLajJa (_ ;r 3 J I i(_j^sLi^5jJI L^2j_«j (_ylll 
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L-cJ-xJaJI 3jl_$_a (j-Aj (j-* J-^' e>"^ 'USjjiilj '3jj i U <jlj>Jj\ILU a LtajJ 
.Ja-KJI j? 2 XjtU 2 3 ^1 jtl Jk.tt Jj 1 ,-,t 2 , , „;tU J^. ,-^1 

i^^y^J! p tajJI ^ljLitl<j/l LjLo-i jjs -ijj^ jJtc dJLut (Jljj Laj 

3K MiUj.JUtU (j^i' cr^ ^JlP ^I^W L)^i>^' flkr Q-apkf ^IjLa^L-ul 
isG-cLjJ. jLLaJ.1 g j 1 11 ilLi ' ' "*j_' lS 1 -^' 1 ^ Jj Lcajtjlj d ta jjj a JJ-JJ La (jr^ 
(J_a->>-i aI 1 n"v^U CjljLiiajs 4jIjIo.Vj 
cLjI JLS-J C^J_U p la « II J-<-" 3-3j-«-a (JL^a sL>.lj_>JI Cj j^tjj 

^Jl p 1 n-»J1 ^3JU ifiLuLij-^ 4 W i"i jl J/Gjj-i clLtJ ^Jj flsc a (J-aLc t_£j^fc-) 
, J , ^. At I jjaj^j > U j 1 j i ( _ 3 ->J! p la « 1 1 (jjs j-oJj SjjJL>- d J 1 lac Lj^Li. ^Lijl 
4 1 1 11 ilL jLtjJI ^t->a £yc 1 _il j ■ uVI (jjj jLajVLi L^-i5 Cnn"^! 3j>£L3 OuL^ liJJj 
3j_j_l£ LLi!j_£ul g. La °j ' jj ta-j JLS =L>.!j_>J! pic (j^-I ^ 'J la « II a LtaaJJ 

.(jjul! lS>*-' " I *'*"* ■* J^ 21 ^ (J I J p 1 nl cjVL« 

<j-ulj_<iJI Jl>.| (jic (((jj^ljJIl) (j-a 4jl3j (jj 1 njlj (jjj-II (jjjLJ! ji^l Lai 
1 J-xJx ''I I jl MjL9 ^ j 1 aj JJUjj Jl3 q\£ (_£jJI (JjLuJI Ij^KjJ dJla£ 

1_<-1_SJI (jr j>.!j^>- lLuX j_Q J J i*im a » (_Ll3 (j^s «L>.Ijj>- 4J Ojjw>-I C^^p- 

aLsj 1 1 j J 3. I j 3. (j 11 1 nl £_ualjj i(jjj^!jJ! £J3j £^)Hie_aj i3_j^_ajj| sLjcj^/Ij 

jj^a Vj_i 1 tJ-a-lJ CjLal 0 i<*> ,5 <l < ^ ( jjji ^jjSjIIj ((^'n i Q» jj^jJI 

t^yjLj-JaJl ' oaJI ^Ltaj ^J^e-a ^J^tll 3j j« i<t 5j ^3. 1 ^_uajj 1 < " 1 a ^j" ^^^ILJI dJJj 

j>a j-uijVI V^k^ 1 

jj_a La_jj_a jl i(jjl_«Ji.l jl 1 jll J <n" 1 nj (jL^ i3j_a (jr^J 

(j-a (_^£iA£ (j-a ^j * * a a a 1 0 LtaJ Lb '' tlaU ^cLu-aJI a 1 0 i a 1 1 3JL>. 4jr 5 (j-^J^^M 
■ i^l j"i i.i^LJI ,j_a 3j^j i3.}L>. ^Luj/! L^J 2_5JLv (^Ic ?J-iaj V i^jJ! <— J-^aJI 
. «CbjL>J! «L>.lj^>JI CjLlUjlII ( (jjs ( _ ;r A ' . iiajl »lj^>. I (JL> "1 1 nl cLlUcj 
aj flj (_gjJI (3 j cl * 1 a II ' . ilaJI) J I m" 1 nl (jjj Likjljp-i (jSLaj V L«^ 
(j^ja- 1 n^j^fLi tfjjijjj 4_lj_LlI (_gjijjjjl AjJI J 1 a-ib nj^jjjjlj t_JL3JI (_L«JtJ 
I j| jjt CjLlLsjiJI aJJt JajjaHI j ta 1 1 (jl VI .(j^jlj_JaJI ^1 4j Cii m pj 
jL^>. i_k3jlj 1 JUJL>. aI n i^-> t_ij^jj Jjlj <LlJ-ulaJI cdfl-llaj ^1 I ■ iXSJI jLc La 
i4_aJaH_La j-lc cLjjjJaj «OLij-ua ^i * ) jLijdll ^5 ■ tiaJI 1 jCulj 1 I * < ajl ■ tlajl 
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tSjii'i ill pjuuLail 6JLjAjJI pUacXllg feopgJgojJI ft. m Vipll 



(jjs cJji i_aJl (jjs (Jl ' (_g jJ! (_ySl ;j II 4_uJjJ! 4_lLjjiJ! 

L_£U^j?tjJ1 ^^y^ C<- i La icLcj-i_o p * A * ^Lo* i (j^Jlj-l V c_dJiJLj (^jiajj-a L-dJl 

t_J_2J! ljr i\ CjLiiajj Jjj/jj 4JLi«.J 31 _i ( (jx. 3jLi£. J-Aj i(_£jJlj^iJ! 

(_JjjSL!I CjI jii mi" mil JL>.| (jySj (^yX^U.! ^LlI! ( _ ;r 3 <--uj£ ojsj J-Laj i d Laj ui SJ 



3j— a (j-* j i ■■-g' *^ *<* " ^ La c j )) cQjLu! ^2Jj~a ^£j1^LaJ1 3jl?ej>. (^Jl (J^-O lLLILlA 
p La i a )) I ^Ljjs- (j-a (Jjljl (j-a jl^ (jiajj-U (jl J-#-La (jl La pu t^l S-tfl jJI (^^ 

U o n'l i .ill (j-a clgjjuj! £jJ-<-u ck3^ ^J-^'J '(<S-AjJJ-^5 (Ji-'-i «3-Cj-<-aJI 

(j^a Vj_J <Lcj-_*_uJ! <-La-Lq t-lJ^Lj-ut Jlj>.1 (jj . (_^ia_Jj-U CJJL>. La 4jLjJL>. 

^ jl " O-iLia ,^_>-L>JI ujLx_>JLi Jj i a j 1 1 j . i - , I A 1 1 JL3 n_iLall d Laj ui '"' 
i uj (^jJ! Jjj-J! i 3j i (2 La c j II) i." i u i n" 4-uLij^SLJ! 

1 *C 1 i ii Jl^s p_j i«Lcj-_i_uJ! p_La_La (j-a * )j-Ji]Li jJLt^a ^£ (J-^J-*-^ 

« cLLiC jJ I » i". j3 Lutj i w a mXLj <>LlII i_t;uLj| JLs-I ^1 (j^s LlUsjI 

dJLUuJI S^Lc:V 3^a)}U! 3 « tl s;Liia>Ll 3j-a j^JI C^cjjI *u (jjjj 

dilLLaj medecine du futur J <n~ i ..U e-Ja ,jja ili^. lLIJj . 4jlSLa ^1 p La tl I 

«Lc j * ' aa rt 4-1^,1 i CjLal_4-t-a (Ji.1^ j^l q "tt-l j^)j>.T L_sVT -"-^ 

.jjlj^ljJ! jjLJuJ (j-a 
tt (JJLU CjLal o tr> ^__j_Lt-£aj (_L>»1 (j-a ( 3 ;:t - 1 (J-t^aLu 4_o*^J^_uJ1 Sj^IiJI jl 
4_LjJlj »l j i"iI (j£. i.°"i-»- fi L^jl (j-'^'' ' L^JLa-a (Jj>" i ii (_ ;r lll dJLtU Sjiiia Sjjjlj 
i5_oJLjJI » I i a c .M 1 LlLsX. Lpl^ij 4-LO.iLajJI LpjJ^ (^ i .1 a 

i_3jjj, ja^ila i4-uj/Lcu^/! i"iU (_L>. (_ji^. 3jjl2J! j^SLla-i <j^>- ^1 o I « 1 1 (jSUj 

(_Lre-a i £j j" i ii^LJI (j-a (i^J-^jl) (j-^Jj' oLo-" - > ^ s ^ Ji i i ^ij-a fljSLj V 

p-g_LSL!j .4^Lo_iLaj j_o.Vt jskju LaJLi^. (jli^i^l (j^j^/I) ^^jj^/l 

,5-jkaVl flja-Vl ^-a ibLi^ J&\ (_^-£sL>. pji i^a3 Cj!!i *1jj>. t (j^j^j-i l_3^j_u Ltiajt 
(j-a I (j'C I <ij (jSLj pj Cjljjii L^a jLa-" i n a JUj-l t-u^p OJ<3T"'J 1 " f 1 ^ 
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Lp-bW s Cr^^d O^dL^ 1983 Ji^' U>>Lf> J-tf-"- Cr^ 

3jlj>.1^J! iJ3 _s jlc I 2 **' ^ ^jl t i nt < 'j 1 ^ ((tllj^lS 

(j-C LXIa-La I i. i I 3 £>J £jj Co> fJ-«-C (j-o (j-G uJlj 
jj i ii j ^jj— Jl LgJLLLs I ( _ ;r lJI i--<-LSJI «L>.!j^>. J-is- 

J|juXu.V 5uU^ Jjt 1967 JjVl 
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(J-UjJ (jV! (_ 3 ^>- 1>JJU^5 (J >l J ij Jljj V (jl^ (jj ^JJlJ V (_£ j-J! iU Ir^Vl 

1 -i gj ^Ua 1981 j , 1969 (j-aLc SjLj*jil cIjLjVjJ! ^ £aJJ! (j-a ^LLlL^c. 

i_SJLo> ,jSLj («J (j\lIL>JI (jSLI d^jj^ QalLij.5» jjj^jJI «L<j/Ljj_i (j-Ja t5i>^ 
jLkjj V 4-JL2jjI SjILflJ Lajlj ijiul^ (JS[ i"m ^ycLuaj oVI i . .I*tl s |_2j 4_lL«j(JI 
Cjjj. jJsj 'JjVl i_J_2JI (jLSLo [_gj *ij <_ i 1 5 ^c-'jj jUiiil j_y3 ^Lj T 2 « ■ 
i4jJIj JljjIII 4-iae LaJI pi LaJ i nil 4ia! jjs (jj-i 4jjLLi <_3jjJa (jLLlUjlII 

4_jSLjj_o^/I Cj\ LaJ 1 nil (jjs (_)^sL>J! (ji^/l JUs-l Jjlj Lx-ij" 1 11 a ^ S ioJ ojJlj^j ( _ ;r 3 
fit_x_ujL) ^Jl 1 ^1 ^_Uaj»a (jr^" I £ L?-?"^- 1 a ' " (jr*-^ *5Jj)j i n 11 

» )L^_lJl_j l_jl_t-a_a (jl^ t_£J-J1 i-djM^ (_>^1>^^ tj^ (j*"^* ' r ^ " 

(jSLa_l t^La- i n l^M <J^L»_]1 ^jJI t^-iJ-J (_p=>j-a '' tlSJI d 1 ' 4jr 3 j-jla^. 

2 aj II ^1 Jtir". i nL 3_£j^>J! 4_JI OJl-j£.? iCjLc:L-u S-Jl^jlJ! 
LdjL_u j^Jsjj-LI ^jLt^l ^3 cLLal^ C^jI^ fiLji-aJLlI 5_1^J| ^jL) 1 air i 4_u Llj-^SL1 1 
4_t»oI_l11 ^yzjjX\ 4sr i n J ' tutj «aj d .^.1 .^.^t «L»_u_ij i^^ajj (Ll4_iJj1) ^LS-uuj ul 1 

^ jJI i t->j * ' ga 1 1 £ 1 3-^-11 1 LaJ i4_o*jL>. «l^t_Ua_a-j \ a"i < uLi LLi ^Jj-a 
» Ljj g-SU Li jJLIj 4jcjloX\ aJJbj . p i n->JI ( _ ;r 3 ^jJ! j^Jjj " _<laJI jjjjjjd 
I 1 j * a JU>. I I J jJa (jOjaaj I j-j^. <_iiaJ Li J . IjHa Lj^, Lojj I J-Ly Jl^J 

w 2 i * (j-CLi^^^M j^oo^. ^jl£La (jt ( p ^-(-«-s Ij-Aj ' ■ ga H ^aASJI ^jIj-ajlj ^jljILa 

SJjLajs Jjl •<^-iLlLp-I^I ^A?^' fhH'j-?^' (J,^^ L>.l"iiaj L>.jILia 

^\'<V,i^\ (_JS Jji ((jJjJ^OJ^- 5 ) ^b^l f ^ 1969 Cr^ 

<_<-LSJI 3_c|jj 1 j_ a S.cLjj, 36 Jl-k-j CjLa ( _ > iajj_U (j-SLI j^jula <_Aa 3_cLj, 

(jiLia i3_ijjclJI 43l j ^IjjJI jj£ 1981 ^UJI (j^s jj-aj >g-<i i«U jujjJ! 
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<uLSLo ut \ i. , ft <U £jj 5q>Ij SjJ, (^cl Lta-LoVI i_i1SJIj (j^i^' 

I * " 'j *" .4_lLjjlI! (j-o j i ii i Jl*j j»Lc i—jLjIULj <GjL%a! 1. 1 j i M i diLa <USLI 

llLI i ^1 cjj_<I/! jls w c 1 1 La i a I i.ift p j 1 1 ■-"l (j^L^jij (jLSj^a 

La_AJL>.t i-al_*_U 4JLj_J1j dull) w *J^3 Cr-^^-J-? ' 5jL>.1j 

<( ( jjjl_uj^a (Jj3^J tj^- >,)) *J^3 ' "J^JLH^ <L-tilj^j La^_uuj 4 iJ? j_ujj-iI1 ' oaJI p_La_i-alu 

J-utbj j^.U! (jic- ^ii'^ LSj-II <_JL2JI ijjjcij 1983 j»Lc jjs-T ^ ^Ls i^j-!! 

■ Laj i ■ *-» t 1 *!_^#JI ^> JLy" i ii j V (_gjJ! joJL«J! (^yS JLo^jJ! 4jl_i (JjjLujjjs £jj_<ia 
( _ ;r i ^ 1 3>|jj i_l!j^e_o (_,-Lc JljiIUj Jj i^j c I lla i a VI I . ilall i_ojjL->o dJLj^tll 
dJj^LS-I £jljj-U i_J-i!l Lai i^^yjj-jLi. cLuLjj^^ SJaLLa jJ-na «J J i aj a i ■ JJi.ll 
<_Ll3 i^i-ulSLj-a^-LjJIj 4_*_uJ_L^J1j dt^t-LlI (J^J-^ L^ 4 -*-^ g^mjl^B p J i L^aJ jj-a 
^Ut-il i .1 II (jL^ La J_Lc £j|j^>J! ' ; ajaJ&J 5JI j^u! <__g JxJ 1 j i_JaJI 2-<_u!j.5 



' "'^ .'J * 1 "* ^ w 1 ** j ' '" <j' c^l JJ^" 1 "' ■ " cjLvuljjJIj iiLaj^/l ^La ijjbjUa 

3j_a (j* 1 * iiii ^alSjJ 1*11 1 1 1 ' ilaJI ^jlj «Lt-aL>. SjLil 4_)^_t-a_i «Lt-al_>J1 
^j^ji-a ^ uid»3N ijr II (j^jtjj t Cr^ ^J^ 3 lJlJ] 4jLo ijr 11 ^1 cLn_i£ jjl 

(^yS CjljJk! CjljLiiaj id i 1 ntl 3j_a 
^1 JL^-"i i nLb t^j 1 "i* fiQj^Lt-aj ' lLaII 4xjLoa ^j-a^LtJ 5_ajLa^ CjI j 3^La 

.Cj!j_o vij^ij w ^ I *t-> 1 aVI ' . ilaJI (JLIol t jj'Cjl 1 ntl (jlSLo ((^Ljj^-uJ^LjJ! » 

(J-sl (ji i—tjaj Lijl fj aSLj V 5u>L^a jii^ I SjLo jLS!IjI (jl S_uL\JI 3K Ml j 

l_La «GJLj d K i"i 9 J-m ajj ^fe^ J-fJ^ _J' AjJI LjjjUjcj Ct^' j ' J^W J-*'-^ 
^Lut ^Ja_u Jg-OJiJ Lj-mAj 3j-u^JL Lajl^ JjjlJtJ V ^JtxilaJI ' (IaJI ^jt iJ3 _A 

4 K i"i a ^j-Laj j^ujijJ! I JUtj . (jia^jj! j I J^^l j Mill «Lul 4^.j_«jijj '^J-^' 
LuUlj (jLLJIj f_yj[^Sij 1 .1 tl jLsoVI I ~ - — ■ 1 1 i_<laJI (J|j£Ll^a ^ylz. (Jj^s-i 

dJj^J,! 3 K i^a ^jt »l i^n"mil j^i/Vl 3 K m.U j .SjLalll tijLjVjJIj Lvajjij 

^^_u^a3^aljJI (j J_»_a ^j_a 3J j i n 1^ ^jj j 1j-*-o ^j^Io^LlII ^Jj-ajj i4^LLaJ1 j 1 1 a rt j 
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jj jj i3 tj aLJI 3fiK"ill ^1 a^L^VLi 5alUlt jj,^^< p ,„-»JI Ji.b 

4j 4jI_ulII 3 ajgj oJtLj jVa.5 l_k!f (jjj uic (jL£ ijJj^lSLI £jj ^jJ! i_A2JI ,j-aj 
L^jLa i4jjljjJ3 jl ^ -lC I Lta i al ilcljj I i J " -(Jj-iUI I i a 3 J 

Vj (ju>.!j^>J! ju ( _ ;r a j_o-VI ^^L<jJ! w 2 p L^jSLl i3j_a>Li ^jljIj cjLlLox. J*\ .""i 

lJ £ ' -tlall (_pslj_al LjLajJa (j-a I JL>- I ta-i i lu Uj-^J- VI JI^>.VI q i aJJt 
t_jjL*jJI 4_JI j£ijlu-u (^yjj^jso i_JS 4> : *- a Sjbxj Oul^ dJ^>l^ 4-i3 o** (j I . (oJLtJI 
I ' tlall ^>-Ijj>. (j^aSLij i«Qj_Lat (3^* O^U^^ tllj^lS (j^-s i-dJjLij i4j_LdJLl 
1_l\_4_<3 gto-LaJ (jj £j_Lt-aljJ1j ajj J_*_u_>J1 «Lu_uJL9 (j-u JJjUJI (j-« d ' 

VI 

Qj-iL-ui (j^£Ljj i c '- : ^J (1),$^ J-Il 1 *^ L«aVl c-J-SJI jj^^ jJilLb 

. Lu-uLlo 

t^jX 1 *^ l&\ '.(JLcuj (ji Jo- 1 *^jt-s**. , ,. \ V La jl 4_u_uLu_u ^jj-Aj i4_u_ul_u_u 

(jL^lVI ,3^. 4_oJj>. (jj^J jl (j-o («1«JI J-*-*? 
jJLjjiJ (jl JL>.| g-jjali ' V La jljJsxJ cLjj/Luj/ I i ajf (^^J iCjjAI j_Ll>.Lj 

jjLaj ^ l^VVI Jl2J tijIjVjjJI iZjIjLLo i kKj ^ylll cjjj^JI « jutj I_La 

* ) J-La-J 3-I J 3l_j_>JI (j a S-seJLuO V (j-i jjl I j d * i a ^Vj_A ^jV S l!il_t 

2 I Ila Lai 

^jj>.t 3j-a g-^LaJI (^jJI ' - 1 j a 9 iCj^_LI ^_^JLc t-LaJI 3j-_al_i_-a (jl 

: lXH »JL»iXI I j-* Lc^ls 4-m-fl-J £j ta-j (^jJI Jlj . II (j-SL!j ijl J-^- V 
aj j d ^ ^_ua^_a cL_t-aL>.j ^ w j-IaJI aj ^" tl |j_a> L^N.j-Ia_] I |l La_9 (j_js L^ol 
S_i2>Ls.Vlj 3-j-a-ui-LaJI Ljl_Ui2Jlj igLia cVl S_clj3_i d ~, aM ^ j djjJ.1 

. cLjj^jLoJIj 

4_LjJaJI cIjVL^J,! (J^-^-^' J fcL> '"^ f J-51II I j-* o' V 

* )^ I < n t (^j_9 ^ i a 4 Ljj-_jSLoj c_t-jJLi_ol ^9 4_ti_ujX, CjIj-jju CjJL^j (jl (jiyi 

L^_a_fl>l SjJuLLa LiLca^ (JjloJL) ^jJaj ^JlZLII IjLA (JIIa (j| . (^^.tJajJLLi LujLt^, 

: ^iila (Jjl i ."ill 
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LIS LaS" ((jLiajjJ!) (_paj.ll I (j£, I . gall i_i3aJ-> Lajii^. CjjJJ isJLxj Jjt * 

(jl ^^Ik-o « (jc jJl! l_k3jjj LaJ_t£. CjJLaj 4j| j»l S Lajl.5 ) ' 

ijjjjLiJI i_3jjlJ! uiJ IjlSLfli . JL^>j^/I lJr £ SLl>JI i_iol3 (j-aiej 

(jjjLij^/l -5-5^3 tcU^gUI (jLaj^/l tLilal (jLaol i_jjl2J! (jlJLii. (_yJI I ''j ''-*■' 

i(j ..A~tl jjailj i^j ill l-JS liLa iSLpJI (ji^. jjju^il! ( _ T a 
Jj 3Ll>J! cjLa^ic (jjs <lJI I ^jjt j 'f* tLJa^/! LoSj o^j Cy 

t(j ga j III ' tlnJI ' a Qj**' 1 (jy^* <4_u^_iLaJ1j sLj-ilaJI d j 1 1 (j-a c£J1 JLjT ■ 5 rt 

La ^ ai dJJj (jLS" I ''Lj-IJ ^OJ-flO fS-Ajj^- ^J-il! (iV^Jj 

^ JLoj £-aj • ^-J-*- 1 (j-*j Or^J i-^i-Ij (jj-S 4_a-i JLoj ^ J i la II 4_^jtl1 

LJLc. CjJLso 3JL>. (_ T J*J (((Jj-a-^l «L«X.VI » 3JL>. ' a i -»j ij^-ai j .Utl 4ijjJ,| 

. 2j .Utl QJLcl i n U £_oj (3^ t 1 1^- V| i. m < n <_ < i n~»-_g (jiajj-all 2 i aJI 3JL>JI 
(j-C i_j-jL«J! (jl i_3j_)j(_oj i4_ajJLU <UxtaJI 3 JUL I i nil C^ajJ dJJj (j^s jojtlj 
jo-ij-il! jjJaiiLij lOjJLua (^yi SLpJI (jjjLail -S-ij^J i«Lii« (j-^^ * c^-?^' 
(j-i *C i ii U £j ~ i im'1 CjJijo 3L>.Lio (2>SLI 'C^-lo (j^aie-uJI IjLfli Jila iSLsjil 

i(_^axUI ,j£. i_xlSJI i_fl^j3 ,jSLj joJ I '-(^Vl Jl j i ..II j^jIj Deep coma ,3i-«-«-!l 

(jSLxj ' ^j^J ^O- 3 ! 5_o^-«JI ( _ ;r fli Slaj 5js^ic jJLi^aJI (j^s (jjtiill gUaJLi Ij 
S(jjjL2Jlj <_JaJ I j-Ii-i 'L^-J (j-o Cj-us 4jLi (jLvajl (j-l^. joSL>JI dll j£" JL>Jlj 
SjLjJL>- (JjLj/JJ 3j^>.| (jLvujVI j^ijl iO-<t3Lflj 4iAJIj iCj^lj Sj_l>JI 

^\ Jlitjjj/I tdil m i mi -sJI ^-Lla a ( _ ;r 3 (^ujjlII ^LaC^I CjVLs. ^!>L«J 

5JL>. (J7 J^ (_^Ja_Jj-_a J£* ^JLrt_Hj_oJ CjjLt-£5 Clt_i^t_) cQjJL>J1 Cj1j£jLtX1 i, i \ 1" 
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(jLuuUI jjjiCLOg LipgJjjjJI 

aJ II sLjc-ljj (JjtJLo J'C i"m JjL-uaJlj Sj^j>.^/I dJJj Cjj^lajj i *j J la a. 
SLpJI aLo ti^^ ' . il2.ll ^LLa ^ jJL La Lj-La jL a^-s I iia£ VI <lcljj dAjl »e 
(2rL3r i.n^j 2 1 jLc £3 JLi^ i^j\-H>^l J - * 1- *- 1 (* ^° ^-^J ni a1jj>. i jjL_u 4jr II 

j^xj 5 <j g 3* ] CjJJLslj ( J_i i< )j i ii se a < la * t «a JUx. Jjj^-S JtJ-O"*- 1 J^-t-aJI (Ji-I.} 

a ■ •*->-»-" H £yz fiLjJLc cL>.j_} t 1 1 lajj CjjL-a < " 1 1 ' 2 *"j a i uJ La^ 3L_>J1 

( _ ;r lll miU ( _ ;r 3 3j^j_U 4jI_ulII CjI JL>.j Cj^Sjj Li£ ' Jj* iVitl 3jLg-aj w . Utl 

. .SJJLK-a julL J-al *LpJI ^Ir JaLa>J Ij SLpJI iLojJ ^Ir (_Laj<3 
(jl j-t-aLjtXI < JaJI £_i_u^o_) (jL^ I j| *.^a_A «Lt_»j_ua i J_lJL>. ^j_a <Jj_>J! jL LlAj 
aJJt (_L^i i«Gj^>.|j 4JjLu/J ^1 Jtir" < nL JJuajO J i m-%. 3Lu»J! JaiLaj 
CjWI (j-a 3|_l>JI (jjjLojl JaLalll ( _ ;r 3 (j*ajj_U j a" i n_i (_^-a (jJ'j !^3|_l>JI ( _ ;r & 
l_Laj Sj^j.VI tfJL^J I m«"i i ii a (J-a-«J! (jiajj-U <_ila j a" i ill I jlj SdlLLi^Ltlj 

La£ 

aJJt Lj-uiAjj OuLvl 4-2jLil! 4jI_ulII Sj^jvl jji ijJLtaJI (j i n~». ij-aj 

LlL^c ^ ' aj| Jui3 tCjVjl i n**it1 
La ^jL-ujV (jL^ ^)Ls ij^>*l ^jj-I! (jLt-ujI (j-* j^"' jt jj^oiaj i Li_L*_a Ll^J 

a I i a c I (jLa iVIj i3Lj_>JI |«x^ 5j-^3.? (_,-Lc Ll^jlLa SLpJI jLc j 

3l_pJI ^LiHal i(jLu a£ SJUej ' a ' ^J_' Laj^ (_Laj(JI l_k3jjj p i n->JI 
2 a (ji (j-Lc i3Lj_>JI 5j j a. I j I j II i aj| njJLill -I I jjLu 

iJl 4; o. CjI m"i i ntl « (j^>- ' ' a a jojj j<sJ CjjII uU SLsjJI 

«L>.lj^>. i_3j|j_«Jll «LjejjLj Sj_a (JjV (jLvujVI i_ SjX. il iLjUajLi. C < * i <ij 
j LcajtJI tJ^aSL] ^jt ta^Ii ujIj aSjLjIj L^r (<t L^Jtja t^<-il> J^j-aLca^^l <Lcljj 
S_jjL>- (Jlj-J La S_j_a_ajJI SjJjJI tjj^ o' l lj "1*^ J-f^ J> -^W j' ' W 3 * ^JDJ - ^' 
aJlJI jLlj ^1 La 5 )l j-jI Cj^a_a_LI ( _paj-jLu p i n~>JI si ^jt tiJJ!i ^^ ^^ 

. ^jL-ujI p i <i-*. f^yS «LcljjJLI C^-La j ^_Laj i I j t£ 
aLajj sLLcljj jlj-ll j i a « 1 1 j-S^Lj (jl j''-"- 4_cljj Jaj_Zu (JjLi 
(jJI J^Lpj jl i,_£jJi.! JUaj (jjlSLtjl (iuJijJI I jlgjj i<U3 SjjLv JIJj La SLpJt 

^Li_S_a j_t-aLtXI ' Jajl ge-4-LaJ ^jl ^LtliJ Jaj-*IlJ1 1 JLA * )Lt_uj_o1 Jju £jJbj3\ 

q\ i ii t^l iLojl ^^.lXj al_o~^/l JL^jjI jJa-2j 4jIj ij«JL«JI j<uj/L Sjj^a^s ( _ ;r Lc. 
j_ljL«J.I ^ a i n" (jl (j^-aJ JLs- (jrJIj SJ^La I jut (_Lj3 ijjIojJi,! (jjljJ (j-a 
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OgjaJU jjoIaoJI pjt&axJIg — (jCl'ihmUl i ilnll 

SdLfljiAI 4jJLiLS <4_La J-^^ SLo. jLoiV. 4jI i eac I (j-o 

^^Ja-jj-t-j <JLst_a 3_jjL>J1 i4jjJ_JL! g se U Co> d ' '-^J ' " 

i " , ,.\\ 5j) alLj, I jl 4A!Ll!1 ; I i cac VI J_J aj J-lju ' p U~ t LaJ-ic dJJjJ 

t_j!jjJI Jljj }La oil j j_oj . LjLj ((3jl^-iiitl» StLtaJLJI cu" i n" Li£ i Lj] JjIjlj 

. j^a 3j jij-tJa p i n~»J ! (J-*^>- ! j-iia^. ^_tjfc_LS cAi^sj Cj jj. 1 



(jJI Ji^c ^ Jjsl 1 j-U CjLo (^yio 4jl I »Ua Ojj JLai .Ojll JJiil (Jj^jJI 
^Jj 'J LLtaJI CjI i ^5 -i-ij-^- 1 ti-ia-xJl ^ o"i < nlj 1 a ■ * * 1 dilll ^ >J -^J tjlj i3Lj_>J1 

ttLcLuj • '».*\ ^1 J . ^" 3jLa 1 j_U cjjjs jiju automaticite 4_ul j <LJLj 
3^LuijSLII cjLlUjlII q\ i-s^jjILs EEG, g^ll j-il ' "j" jl j"^ j^".'* 

i<L<ill>iXI <QIa ui i! jjL^uj <LaLiS «La_uJ jj,! jJu (jjJI SjjjjJI 

o^j ^j^SLII sdaLiu Jj-r 1 iu J^j 1 nil (jLtajVI j-o-c Jl^Ia i (*3t!-" 
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(jLuuUI jjjiCLOg LipgJjjjJI 

.^Lj (jl ixalal ^JSi SlSjJI (j^-^i O^*^ 'L?J-3-2?l Oul£ (jlj iSLpJI JLlS (jlr 

j_o v2jj_a J_Lc jl i^LUa-C^M 3-C.ljj Jj. (^JJ tiJJi Jl3 J 

La 4j_j-ajJI SjjjJI Lo-Lu icLi 1 -ilj-tl j-iiaaJ I Jl . ajj i ■■! (jSLx-i i£rLC j tali 1 1 

. 4_l3 4jj L>. J I jj 

<LuIa II lULu/J^I CjIj iCj jl! ( _ ;r 3 c I La a. 1 jl jjjL*-a (_g V I j i n-sjj 

liJJj C^L-Ual J_i «Jlj>.j ^j^SLII jJ.1 fu-uj jL^>. ^1 Jiitl<-uLi u fljSjj Vl 
SLaj (j^Lcl J_l3 i3ji IgiSgJI 4jjjj_«jJ! Jjj-LaJLi j-U Cjjjs (j-a JI^QJI 3jjj_>_Ua 

w I c L*_uLj_ot J_a_l-JLJJ (^c-U Cj^-o CjIjI i **(-*.!) ^c-*-uLj cUuiIljt_a (cj^_U 
fl • a j 1 1 ^ «sLj_r»J,l i— ll La-C VI)) L^jIjI ( _ ;r i ja£Lajj (_^<JI 4j J i n-»JI L-ojLLajJI 
A j iLaJI 4_*_ujL<3_U J-^>> i _ ;r l! jJ^-u-a^SLJI ^L>. Jl9j I (IaJij jj-oAjUllj 

Si n i ii U d ajj La II ^1 JLa-"i i »Li3 CjjAI JLx-a IjLjJLa. Ijl i aj 'I 

(jr^ Jj ' ^ 1 1 J>^-4-i "Cat Sean j3^_u_«^£L1Li (_£j^_>Jtl g^ySeia-uill i n U » 
^_La_j_u (_)-a_jj»_*_ILi dJJ!ij t£e_U ^LdJdjt-o CjLcLLaJi] jjLss_«j ^Jlj (j^ 3 
L$_)l (3^-^ i a J) ^ ^ ^~ 1 0 13 ~" ^ «L5_j^La^ . «Lu^_t-aJ1 (33^ Cj L>.^ <i I I jjjjIjJI 
cLLl*_o 3j^_t-a w Laju L^jljs t£e-U ijr ^ J-^" O C"^" ^-^-^ ' ""j 

LgllaitJ V ^ ill 

«Cj^JLI ga j se uljb iJJ _5 LxjJU>. ^ JL^-**i i uj 3jJL*_o ^jj>.t fiL^jj-La tillLLAj 
LcJU£,j ( Jljj^JI ^5 jj-^o) ^LjlII ^jJI jLu d ♦ i jj-^" ijr^ 

( _ ;r 3 ijJLijt (j^s I La S l-^jLa " _tlaJI ^1 ^jJI ^jjs SJjjiitA cUu-LaJI ijjut J i aj 

4_i_j_t-aJI i>J_A (J-^-^- 1 ^ iIaJI 4^jj>. J* a * i n -»J1 ^ulj-*Iu 

t g| j i j i n II ♦ mi^L i 3^J_Jtj_a JsaLojJLj p i h*kJ1 » I ■ a c I Jyi (j^-*-* J 1 

jc-*-uLi 4-AJ^LaJI i>J_A i^^-ua^j 4j^_ajJI 4_i£,j^l j J Laj tilt-o* 

4jjjsjJI 5uc jVl 5JL>. 3-<-uIj jJ ^L^a I ^> jir" . uj ((angiography ^jjjsjJI 3_lc jVl 

4_^cj^/I (jl dJJj «j_ll Cjjjs)) 4^uljjJ I j iLij Laj (jSLflj 4jI JljU i La j ■ a£ 
(jJ 3j^HI 4Jtj-LaJI jjLa ^LULjj i«LaJ L^-JI J • aj (jj (JI4J-0 J''-"- ( _ ;r 3 4j^jsjJI 
collapsed 2 jj La i " S-y-ajJI 2_i£.j^l jJ-jj JLaJI • I gjlj J 1 -■* 

.4_j_Lu_oJI d ♦ u< 2 I 3j^_t-£5 
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i4j jLi/jjjj/l jjgva. ^1 I ''j I ^"'aV lj_Lajj iCjaAl "■" £_J-L*a J_>Lu 

.^-jj^ajJJ (J^a- 3j LilJ. 1 sLujjLillj i4jo-l«J.I bl iia.aU LlIjLu ^jjs • La • i LuLa 

^.ibLjaj-a c— V jj-ljJI t»l i ntl i till ^j>.j->J d tj A i nil f I < JUjaJ 
t_ij_La (j_a 'Lj-IJ (j^a-Liaj La 4-Lt-LiLaJI ja^J j-^JJ Cr* 3 " Laj I VI 

( _ ;r i ^ j U It 4 j * La j ^ I 4-l4-Ol£VI (j-LaJUalj CjI JLij . Qa-LCj e>-^J ' ^^^'J 
SjjiLtl Cjlj^*_La j»J-J-!l L&j^*_o3 (j^l-tl 4jLC.Ljia.VI cUj/LlloJI bl i eaa «L<jjIjJ 
fu-LL>. £ya La 4j1 jJLuj .4_aLc 3Ll>JI ^alc ijr 3 ^JullIIj fiLo^^J^-Lp I 
l_J_a-<-u 4jLluLSL«jIj » I Lac V I icljj ^j^a^ja (j-a jJL>JIj i_Sj->JIj i(_jiLiii!lj 

„L>JVI 

J-lLs JJlC (_£j-<-u ^ 'I i gala I ^1 r ir-i c_JLa ^Lljl (j-uj LlLh 1 (*J -"^HJ^-^" 

.41S1JJI oLaUi-VI ,>» 
JIj j" < .ii lIiLlLlc. ^ j i jia 1984 ^L«JI Ijla (jjs Ujj 4jI 0j^lc jJsojjj 

(jj_L<ua_j (j-jjJI (jjiLltl La lij^Lc sLtjLii/ CjLlLlC. s I i cacVlj 4j- i u iVl 

K t lj i<Lc.j|jjJt,l ^ a i i i t l Sj ^ -v| Qa_a_Lejj i^jajLS (jjj^l jjl jjLS/J 
i3-j-C.Lj-LaJI CjLjjJIj iS_lIVI ■ " i\I . * A ^ j i3_LC.Lu^aJ! (julj uJlj i5-LC,LLLaJI 
. SjLcl i ii Uj SJjJuJI C I LeaC V I (jjs j_llCJI Ltj_LC.J icA«JI J^-La^J 
^ t ga * j_<u (jl ci^J i U jjt^".tl £yz 4_dJHjt_a ^Jjvlj»a ^Jj Ji^ LiLt!i ^ 

Oj ] i-Lal i n^. t ^jj-i (jl LulajuJ ^^j^ ^t-LLgaJ (_aojj/ t[y\ i i ntl jj-a CjIj-lIiC 

i( j_ u _ c u^J|j -^j ^ ■ *tlj i^jjl Jail-Lea t t^lj-Lt t jjJ J ' "VI 4_l>. ^*^>« ^jj^ t j-yl i 

i^^Lc j-;LC ^^_ ;r jlu lIILlA tj^oS*-) LajLLc SjLiil fj La ***' 1 Sjji ir^i jJLlojI 3j-^>.1j 
dJLLj jj- 0 a Jj ulxL! p se i<*> ^j_a ^ j^j^s 3j LluV I 0 JLA i 2!L * L_3 
Liiajl l_La (jiajLxtl Jjjjaj i_3aaj/J i J ■ cu i ■■ 1 1 (- iU Uj-ilg j£[jj_uj/ (_yltl j^ljJll 
LaxaLa S^uLLeaJI JjJLLtl 4jtLaS (<s^>- I La ui I aj nj^j^LJI jj-a LcLlSJ Lloj^ 
n U ui i 1,1 j j" i i ii j i ir^itl tfLiia (<l5cjv Ji-^J ^j'^k'J L5>iill Jaja-«Jb 

.joJl Jlflj (jl LiitjU ^jU"l I .1 tj 
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(jLuuUI jjuao$ LipgJjjjJI 
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<\*fc*\ 



^j_a la ***' 1 La (jL^La ^L^r**( ( n-^jL-gJI ' ^Atl ^£ 

cLv^Lt-a! < (jtx^aj < Ja-U < iLuaj jl ^jl uuVI g I i 1 

^Ltl! (jLi (jji 1 Sojj (j-Co* LJI (jl (_^i>- 1 LoLa jl Lii£ 
La I jl 1^ 1 :t 1 LiLaj Jjl^JL j d ^ . j ,„ 2000 

2_^jJa-uJI Sjjiill Jjl LaJ |>J ri'itl £-Lajjl j a" 1 nl 
jj-a jj^J-^^LI (_3l * 1 11I dJJ!i ijr 3 Q^'Cj i .«LcjLt_uHil 
Ujj ^ -lC I lla 1 a I 3JjJ-J 8 I Laill J l^Li iCjaAl (jjljJ 
4_jjijJijJ| 3j^>-^M J}.}! Cr* 3 " w c ^ "° ' """^ j»jJI (j-a 



« 1 a j M^a£^b)> w d ■"■**' 1 a ^L>.jl jL_o (jLlLJI ^^j-i^ 
4_<-3 JL>-I^j LaJ-Lc ^ Ca\X\ ^L«JI ^j^oli lJ £ 
^Lo_JI (_L-*>i (j-a ^LHjt-lJ iljL>. *j la3> 4_JL?e_l ^y^jj^a 
i,jSLaj La ^j_»j/Li Jjii ^1 SLpJI jLlS ^Ir 

3K MlU jjSLI t >L^/ (jJjVl Sllfcalj JJlJJ JJjVl 

Hz jl.. 1 (o) (_L>-j-II I J-j* j»J 3ln^'q (j! ijj^JI 



(jl^ Lii i(Jj*.jJ! isLa^ 4-oJb ^LscjI ,j_o (jiajjj.! I juk (jlr l_3j uu (_g jj! 

Ljaj-C i4-Uajj_a (j-u!j_<I/ ((j^jj^jij^iaJ!) SjLo <j-a IjjJ <j-i>. (j' 

<s li ij (j-jLl ^ i S LII J^1>J,! t jut ^jjj/I Jl^Jaj ioj^cj i_gj-JI j»jJ! (j^. 

Lg-La (Jjjj 1 43 1 is ois_aJI <^3j 'O'^i^' 4j>- i u il *L>-LL>>j ij^sr 1 n^jVl 

CjLujSLj LiJtj Ja La_S ^* t eaj JL>. t j^j-ajj-U p i n~»» A ULH>^^ J j i n^t (jr 1 ^ 

.4jLo. ^ j tajJI cJljl i4j^I^ 

1 982 j»Lc (jLiLJI o-«ii j«JL«J! 3juj_<i!l 3_lUjl!I a j-gjj 

<j_o Q^>.Lj Lg.a_L.a jt 3 ^jiz. J-5--J IJ-LIJL_-! LJ jL>- I isl 

i4_-.!j_>J! " _-t--ll , -Llo-iSLH i l_L>.^Ja-LJ! : I i ii V 4j <iUll ,_j_)lj_U J^Cr'i Ui-*-"^ 

. cLo^^aJ^a-iaJI 4__uJ_lgJ1 

itjl i J i ii-v a, I 23-ij jl gj. ji j l--C (j-S-o J-><iij :4_b.\-JI 3}_g_>.V1 * 

oLU_-Jc__i__> jL3j , \j ^ A 1 1 j ,'.-..11 Lgjjijj ( _ ;r _-l i_fljLIiaJI (_£_|J_J 
J in ihtl «IJ-^>-i J a C ■ ta J - " * J ^Jl ^Jj-i _--3-JI g jl JJL-.^JI * 

jLa_jl j^c-j ^LajuVI ! jut joii jtSj t^jl i iuVl j i ii-v jLii »^Ua jLiilil ^Lol 

(j! Jjlj 4j^sL>.j h_£jjj_<jJ! i . JaJlj 4jjJ^/I ^ ta i (j'Cj i n^ASL? 1 ^^L«JJ JjJ-J 
i_fljUajJI (jJ-^J ^l^jVl (J£(3-o 4jJL«JI CjLoJLsJ! 

^yJI 3jLc J-5j-3 1 1 cr^>^ gJ-mVI j_LoJ1 4jliL^J ^jJ* 3 j iU 

$.1j-j>.I ^ i - a ^j^j l^jJI Manitoring 3_iL^jJ1 jL^>- :Jii-« t>U-uol ■^"■^Vl 
<Lu3j-<jJLl jj-a V J_i 4_uls dLoL>. JL>- ijr ^ w a uu i nib 4jr fljl_A JLuajl 
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IqI iri'iijiog (jluuUI pjuaJ tJLj^jJ I cUacUl 



' .C , ,. 3 Ji ^ja 4J ' iS ^lij ^ ' se < rt ^ ....>t 

! tfjut ouL£ I jLa ■ L gj<i,ill 

CjLjalj-tl) jG CjVIj JSL«iuj 3.sLU o (j-a ^ i ..->JI I ga. baeJ (jlJI 3_l«SLII 

'-. 1 jt" 1 ""' S_i£.Lu^3 Jljj iSjlxHU cjLjV^IIj (jLLJI c^.Li 4 _ =r lLl1 (3_ul jJI 

4_lcLlLl^3| Jj 4-g.l i i<i ^1 ((sUj-U tj^"" (J-^ 5 -^ LujjjJs i^LajJI j_aljV 

JjJLjs- (^^jLiJI I ifuJ i." t I i <a j S-^J- 3 ) QJ^jlj ' 3-iLa (j-o 

t^jl i ii \V1 J_j CjLit-o! p - eaj (jj-QS 4_jJLjJL>JI JljJI CjL<3_i-£a_i (2>£- t2.t-3e ' " I 
Les JjJLlIlj i LgLaLaJ 4-uL\!l juJI '"«! i 1 aaj O V i n't (.^Jl .-.I ^ , ^ ,tl jy> 
2 i"l 5 II - t-l 2 111 ji j < iSJL juI! ajjt Jljjjj (_p=j-«-o ^^jJI J-^J vermes 

i_alj_<i/L> (Montpellier)3_bj-a ^ 3 nUtl 

J ^jJI 4^j^>- (2>^ J-IjJJ l£1Jj njLjij^! p i ii-v 4^Uo (Jl m* i ill ^ . W. 2j 
j_j ^1-3 . Cj Ij " ij" ' i " d « i aJ i>jii3 j_JLi^5 ijjj^e^s Jji i""it cU£ 4^ Lis 

i4_2_Aj_a (^jjL^j (3-3j ii> J i ii -v (Jl m" i ill (-;r l^. (jiaJj-ll i_ujJLj (j-a (jil 
jl 3jJj_jJI ji Sjlj_>JL^ jiin nLa.^1 LjI (ijj V L^la Cit i i^i ^^1 3jU.I 

(^Jl ^LojJI SjjL^aJI 5_ljLS±UI jjsI jVl juiJlI j ,3jL>.jJ! jl LaJI 

jJS^_j_^^£j)j£Lj_o JljJI ijr s (i^j^jjijjIj)) j^j_u_i£^j-J I i^ljjJI - 

LUaj^a I ji^*-J JLlI' J ' ^-$-*d)j^ SjLcl ^jjjj i^LajJI j-atji j^jjj 

i^j^LiAj^ jj£LlL I ^1 (j ih i i>La- VI JLj/jI (^JJJ 4_ujjjSLII ' -il i a£ I O^jj 
. cLlaLfljJLj j-o^l lj>3 C^StS i J_JI 4JjLuj (jl l-^J-^ J-jLj^jVI i." i i nt, I jls 

4_jjjj^3 j_aljV <_ iJT - " ' ii" i> J-A ja-AJLiS icLlclltaj oVI (_gjLjVI JLa-o lJ ^S 4j^>L>.j 
La ^tiaj (jl ii> ^1-4-1 (jl i Lt-uL^ i La 2j b ^ji L^J tjl^ « Lflxav I J 1 ' ^" 
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4j (_£ jJ! 

w ta »* Q^£_lLlxJ! SjLa (j-o jiljLSlj i4_uJjla ^yj JL>J,t \~JJt (jVI 

tJJ - c J i 4_Ljfl_i2_>J 1 ^IjLS^U l_al_4-i gL^jl ui a L^iaAJ ^jl i n i VI jJL>. *J ui 2 ) 
^JtJI ^j?ej>.j ^j^J LaLj ^JLi 4-i£ I ila < ^ jl «Lc j ' i a rt ^^Ii J-aj-J Sjj^j-a 
2000 j»Lc (J-l3 j<uj (J I jJajJjj i - 1— 4 jK i"i Jljj V o't 1 '^J*.!. 1 

j I , ajVj S5_lLlL>JI 4jji1j (_gjJ! 43 1 j jjjJLi j»J-23 <-i^p=-J ^LajJI 

jjL^ tAiajtJI j^jjj i4lliJ1 (Ji^l^ tilill 3jj?c^ 4jr 5 (<,jLLuJ1 » 3^Lo jj-* 
3j-jI Cj_jj>. (J^j_uV1 dJLill ijr 5 ^Hj 4_uLilJ1 4_jJLjjlI1j , ^jLu-u t ^ * Lea * 1 ^ILvl 

(^jJl 4jr Jj_m (J_al_>Jl ^1 A^LuaVLj L_uj-ua Lu_u L^-La (J^ (J_<j_>»j Sj-jJLua 
^-<-o->Jl (J_alju a , > La ■ eaj oJlj Lo CJ LlLjjlI 1 i> JLA (^>^ * J-*^' j' (J - *^ -1 

5 ), LiiS!xJI i h"kJI 1 i n V ^jLu-u^/l ( _pa!j-a^ J_lJL>. ^^-C j^^" tj^-'-'- 0 ^! 
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I j ■ j i aj (JjSLlLjJI (jja 2 c j ! i a 1 1 2 jlc I ILa i a VI JjJLa i I jj'a SLo- V 3jLaL>- 
ui i tl p i n -»JI (jl tj^j>> iJJ -^ j g 4-j-m LAj-ujlj c_t^t_l ! jj i^l^ILAV! 
. J La ***' » (jl 4 1 jILa c\_u_u (^J"^- 3 ^*-^ jl cl^ * ' " (J^ tj^*i^ Laim ^_aj»j_a 

jjl-J^-Jj-aV! (_£ jj I i) j hi V j_j!}Lx-o (jja j'C i"i_l (^ycLua-i a*2 I j»jJ! (jLfl I j£j 

2^j" . ^1 1 SjUI ojut ,j-o cjLu^^lr (j^jLiLJI ^-"^j- 0 J ' -""»- 1 979 j»Lc j-Ui 
jii (J-^ ^-^^ "^"i ' "Li ^j- 36 fl 1 " * r*-J tlJS^i/-*^ ' " lJJ .'J ^-JUJ LaJt» jj-a 
(j-cl ;U,^VI j=.jJ! oljj (J^lju lit J^jjo LUj La LuV 

* JljjljJI ^jlII ^jji^- Lis j-*-oJ Li 5_iLuaV1 jJaj>. <Lu-ui^ jjL_ojVl ajud. w 3 p - 

(J o i"i i w c I * La ' a I ^ j i «**( a 4«LlL>.!jJ! ^jLt-aj^/l Jm% i_ajLIajJ 4jjJ_J1 

jl ^ i ii -»u (j-ojy Jj^-*^' <j-° *4 J ir-i" a jl i J i ii ->J1 ^jljj -0 l)^ 
Jj^ La ' ( _ ;r i j_L>.Jljj . La <_cj-uJ jjSajui ^ \ in } j^ajj jj^I jl «LojIij (JLt j" i ul 
J^lj i .i II Jj i^ij (jH"" ^ ' .' ^ CjIjJ^I dJJj 2j<- I ;U,^VI r I VI 

3_!ljjV1 ^jj '.Jll-a 4_LJLj_LLaJ1 L^j^j i na ^Lat LfljLc j^pajJLl ' tLOJ til 4_o^ 4_o*jJj_laJ1 
(j-m-a *~ II jl j >JI (_Li-lj i_J_2JI ^< La J ( _ ;r IL>.j 1 1 ~ 1 1 "I -i i a 1 1 j 2 I ;U , ^Vl 
p i ii ,_Li.b 2_jj_j_>J| J_a| j i | I cLjJLjLiLa SjJJ (j-ajJ (jr^' L ^-^ j' 'Cr J 'jJ" J ^' 
2_jj_I! j»L^a ( _ ;r aj .Co2 jLc, (j_a a I x j llj 1 "^J^l (JLi^ajL^ hjLjlj'^! 

4jLjLoi _3 1 ■» i~ i iilj J i ii -r It (_gjjj_UaJI >Lll JL^ajJ ji i4gcLlLa-i a V I 
s l_Ua^:Vl 3LLaJjl Ijut ^ Ji-jJ I j^i-lj .4-^:1 ;Ui^VI 2_JSLI| ^ JUJ! 
1 * a J "' C^ 5 " '"'I La uill Lj (^Lcoj^I Jlj^u»J! lX±2j2 crl?^" tLi^LtLaj aVI 

(jjJI i—J-SJI oLLa-ui-La (JL>- 'Jj'-*-'' ^»Li-5J1 Lajtl I jL^j>JI 

iSjj-SJLa «Lo^jL>. 4_ul_ij-^ CjI Ise mi ^JjjJa ^ylxajtJI < oa!| ^_u_uj i La ui *" 
2_a jj>-" i ii U «LuL^>J! CjLtajiiil! dll j^j ' . ilSJI J-aX. LLajj 0^3 Cr^ J - ' ""' 
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ljUiuUI jjjiCLOg LipgJjjjJI 

i i nil <j-Lj I j_tio] I i_ajjL><j dllla ui * "J i w ui a Zlll Jl Mitl CjVLs. ^j^*.' ( _ ;r 3 

jcJ! . . . i<j-u!j_Ju]l * t— » < '-- ^>L*J 

'"'JJ '-° L5^-" J £L t!-'1 Lij-uil ^ ^ l5 jJI - w ftl * La -^"^l I -i I flJI 
SLsj 3JL>. j^-JLa £jj (jjs J-"^' Lfl>JL>.j L_uj^3 j^yfl JLaLu-u «Gc!jjj i i<i 

. Ljjj^a 4jj_u_u SLaj SJL>. j^jla ' a-i^a-i jIjlc ^yS i_<laJI (_p3lj_ol i- < j i a-i 

(^jl^j-iSLJI J 2 c (j-£i J-* t LlIajLQ I ^Laj ^jj 4_ui£LaLi j»j-><JI (jlr 

0 j-fl> Jila cL>-l jj £-j ^j^/l J£ ,j_a i_iC.Li.aJ Ij 1— 1 'L$J uu^\ j-j-ajJ! j_La i j » i a " 

jl i n jj ^Loj £jj 3j£La .^j.^l . v.-^VI cjjjIj i ! jJ . 3_lUj<JI 
t_jjl2J! ^jj cjLlLox. L^jjIM (- y~'l d 7" ' II I n j i " V ij^»-T jl— ujI j < m-v. 

I c j^L^- — — !l J_*_i ^LloJI jLa^-Li j^JjLolLa » I n U 1 1 j . ( _y-i_>LU J_jtJI 

_Ltj V 1984-1980 aLc ^ i^jI^j ^y-i iJ-Vl 

c I 2 j| <j_a <j£Laj J— ia i4jj_iie-a CjLjI^-o- ^y—c (Robert White) La>j_u ^ylll 

^Ls ^<_i I j < njjj <j-a l_#£.j_il jl Jl*j SLpJI JLlS (_yl^- (j'-^J-^J 4jLaj| 

(jjiljJ! (jl i to ->.^La i ( _yli^sV! cL<j/Ij_i i to ii" -fcj jjja j i (_yfl j^-T o-"'J 
(jLSLa (j^ijJ! La! .^y^A)! ^Utill Jj^sj <■ i j i n; 5Jj I ui a ojL^ 

dJ_jj_>>j (j-a j ■'^»tl I jj^ SjLc L^-l ^J-2j (_yJ-!l CjLiiaJlJI JLui-ij (_yi^. lj.lL9 

d lj"r**t i n a j-JlC 4_lLi£, L^-iSLl 4 J_toiJ>J! ^yC ^ 1 i^. t ^La JU ^y£^_tia]1 ^L^e_Ll1 J-t-a 
' taJj I JLgj-ivaJI (_yi^. i4_lLsj>J! oJLfli (jl (_yJI j_uli£j 1 j! ^l>J! (_yi^. J-lo-uJ! 
,jj» JUj-^l 0 J tlLIj j! V! i(jl_uijVI (j I r (Jjxtal!! 3 1 ,i<i; Cn.nt 

j laoL 2000 ^L«JI Jj-La- «b! jjio-LJI J^jIj 4j! Jj2JI ijTjl uaij 
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^Lg-U cj! ju j»j-SjJ i n" V (jjJI (ji^lj (jj-^' o^-° ^J- :>, - 1 ^-y^V 

q\ i ii i^LI j^jjj j» (j^Lj • d o'-^'j 057!-*-" f (jH^' 

Lajj q\ 1 m^l ^_L^a_u ■■ (J-Aj 5d 1 U. t I J 1 ,,->Jl r I ■ (J^e-a Jjo jLtC- 

w S j j ■ (J-Aj 1!iLaj j < u i_ilj^t_a jj-* 4jtla£ <Jj-u L<1^ 0JU_a^. 

(jj joJjJI (jl (^-A 3aa.lj 3-<u-u (oJjJI jjlaj J}li- (j-a =CLu 

CjLoj^j j^i-T ^jL^il! ^jjjs £i ■ au ■ ■■ Lxjj (jj^JI CjjI! 4£Lla <-Aju1\ (j_o (jSLajJ 

SLtjljJj/i J£ i_al uijSI j^C j mi ill 

L yz\Jx-L\ ^LiiLi Jju genetic Engineering SiiljjJI <Lj/ (jLi j J£ £-aj 
JLLaji jIjlc! 4_ul£Lal Laj r I ' VI L^jJj-^ (jl (o^J^i-") L)4-2Sl^ 

^ j 1 11 a < j**'^ 1 til 1 tu* jj^ 0 '^J-^ 4_u_t-£i£. 31 _i Lj (^uL?c_ij ij^^St CjLjjj » i^lILi JJLC 

1 1 1 .V> a p J**' J 1 ul 1 (j-* -^3^ ^ ' 1 ' ^ r CjIj^Li ^gl Z'nC a . ^jLc 

!il_S_ll J-aJLll J1j^?e_4-1 w * jj-^ Lul * jl t aaj3> I 'J i4_U_U_L>JI ^Q^jljJ^ £yz 

<— -i 1 1 11 l£l j 4j_il£Lal jj^-- i (J^-l (j-o 1 1 1 aj| I j Laj ui S (J^>- 1 (j-o iSLpJI 
. LjJ LJjLlLo ( _ ;r 3 1." 1 1 njt CjltLiulj iCjVL>.j i=L>.j-olj iCjIjJI^ 
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S^a? jijitit i»d\si\ m >it ^ 

Sjl_i_>J! a j La >■ 1 1 (J I »Su < hV Lit jli V 

4L2I! joJjlII i_4jLai£: j^jfc Laj S S^J^I <bj uijJI 
5 ' ' iaJI Ijufc 



Cj La j U U «L>JL«-aj ^LajjtV! (j-a ^^jJI «L>.jj V 
j-jlct j! iBio techniques-<LuLo.V! Cjl_ij>.jJjj^lIlj 

*1 ^_i_u i4_jJljJL>. Sj^j CjLa^WU «L>JL*_a (j| 

*jj ' a II (jr^- ^JtH^ *l^*^ J' i«Lii2jJ! Lg^cjLij 'L^J 
4-o.^Jj-LjJI Lj^jJjJSji]! C^iL .31 j-rlt 4-ilxS!LuiXI 
«L>.j jj 4jj mm II 1 Sj 1 g ^^jJI d 1 1 11 itLi ^5^-11 L$ILuj_Al 
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j— )> (j jA-J-uj ( j-jj~ t -* u -*-^ ^3 - >Ljv I J-J l 1 tl) ' 1 4 cJ JH*-^ ' <3 * ^ JJ^? -1 

3 j Ljj i (jji-i-J 1 JLli-o 3j Lj cL_oAj (j L_uj V 1 ^ i"r i 1 3^-1 Ij jjjJlI 1 ^j-u 1 jUj 
p i \ \ jJaJ» *jJ>*\ (jjIjuz Cm i ti"K1 JL3 c!luJ_>Jl ^LlJI p. J-^a 

w i L*a jtl jL^>J! j j"r lj i Ijjjsj j-jI^.! j-a^l 4JL<jL>. a I » La 1 1 ^jl jJljj 

iZi\ il^Ia I ul (jJ-JI u 0 1 1 V Lai ^_lJt_t-£5 '(j^alo^LJI (J^oJLj^ i^jj-fl^ Lai JLii ^^^3 

(jjjLJLj La^ . <■ i mi-**.!! ^t_aJ1 (J-«-d-i 1 a 1"< a 4^LLi ^Jl p ' to*)l ^Ji-lj ijj^tjj 

2 ±k\ La tl j 'I ' - — 1 1 (jLiSi L^jLi cjIj_jj^>JLi «.l jJ>JI ^ SJaLLJI 2ujS 

<LxLa_c J « a j ^s-Hj La-i! (jJ-JI SJaLLaJ! aJJt 4-iLax. (j^J 'lij-^^' 

jJLJI ^ i ..->J1 I4J J^»j SjLsjlII (j-Aj i(Metablisme (jiij^!) 1 . tu ■ uVI 

jJ^j 6 JL ^-" J^-'- 5 j ^ 1 " N dH 1 j' J-S-o • Sj^y^Kjll SJVIj p 1 ..->J1 

"LjS_uKjI! '"«! aj^aaJI (*^c i^iajLxll (J»l 1 JlSj l^JIj JuSUI 2^1 tall 

SjijjJIj jjjJLa ijj'j-^ 5 "^' SJLj ^ 1 1 c OJJ^ '-^l L$J mi ill p 1 n->JI iLtjiaJa ( _ ;r 3 
se ^ ^jJI jj^tlj t<Di ^**' ui rt j t n ^Jl p i u ">J1 ^_J^>- 1 _i (J^tlu ^tUlj 

jxAjj J*s u'iU (Alcool J^JLII) Jj^cSLII (jLi : Jjill »^.U", , „', 1_Laj id , Loj 
( _ ;r l!l (jJ-jJI Lj^LiJI jj^j^La jjjs Ltj_LCJ <"<\l ."-.»!! Lj^ii. ( _ ;r 3 jjj-^ 1 *^ J* 

^J-aju ( > ^J1 dJ^LxfoJI (j-o^j J-a-«J ,~;i ill 4_jJl>JI i>J_A ^jt 4 LlA ^4llj 

'/. 23 J-jj-J JjJj_aj LjjjJLj 3>l_ii£_II ■■ i hj i^VI ijJj^sJ,! L^j 
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(u&gJIg 6>Sjaail (jju ys fU\ jCjjuitj.il qjISJI 



t_gj ut ill lilall (j! La£ . (jlsjjJI aI j jitAIIj ' i aj£Ll|j £jj jjl J i 1 1 4_ul/l 
Ir (La crane • kjeJUl) 3_a^*-a^>JI j_SLjj_jj iSLj^ja 4-o-LLa 3-talj VI <j-ujJ 
4^JlJ d a o ' ea rt lcsji ll^g .jl£!jjl j^s-a i ea * 3 a 1 1 _i^_a-«-J1 

(j!jL^_i jJj iljLj ^jl a *" ^ 1 o ^ *^ t i^LiiXI ^ji ^ ■ ^jLUjjJIj ijuiJI *^l^" . .." 
di [xjloX I i_Jj^l <j-a Pompe 3j&xa-a^ J-a-KJ ' . tlSjIj nj^? - i .i^jVLi a jJI 

i^-^L^I jl ^LLaJijl >Li L-tiSJI i . >j ■ aj <±^>- Jatll LijjJalj iaJLlII ^ 

-2500 ^1 p Laj I a £-L2jLij 
. LaLc 3 jia J}L>. 3 j_a jji^a 3000 
4_t^L>.J tjl^ o "1 t nl_i £jjuj_a -il-Sj-i 4JVL1 i^jLuujVI p 1 n~w d j 1 mi" (jl ^Jj 
<J-aJtJ I jl»-» ij i^jL-ojVI p I n-fc. jiljj>.t ^* ) ^J-^ tj' (1)-* p-L»-l^ tl>^-4-l LaJ-LiC 

V j-aVI I jut j! (j-o f<s^-j-II (.j^- i(Automation <llajl 2jUr) I j 1 ■■»'< - I alj (jja 
S_l^.L>-3 (jij 2 it ■ >» a aI jiei^La .(jJVI tilj^JJ 3,iuiitLi <1jIjl>.I j , ,i ±h 

t _j— S \ 1 11 tLj I J uij JjjjJa (j^^ 5 " (jr^i Slj-^llJ '"' 4jj_<I»j SjLC. (_Jju>- (jSLol 

pJLc £^JQ-* La^ . (_£j-u£-JI Cj^aJbJI I jL_LJk_3 I. 1 1 uLlU (Jjl ^QJ-U ^Qjj-LfLlI 

i4_ji£LJIj 2jjJI ^J-aJtj a jJLi jL^>- d La 1 jlJI ^j^* 1 ^ ^Lst-JI £jj jj-a 

(j_o 'Lj-II I— j^j T Jl£ Li£ La i^jLSJI c_u^c J-£CJ -o'jj^' j'-^^J 

' I j La jjx, cLUajj-LI ^ K II j^5e_»j (_y^JI /">\1 ^Atl ^jja ^jjl < ^ 1^ *" 4-1^,1 i 
CjLJLa-«JI ( _ ;r 3 L^-Lo 'I cu ■ uJ (_y^II (3jjJI-t_4iiII) 4je-iiaXlS I i eajl pJL«JI tfj£jbl Laj 

.(j^jjjJIj ' . tiSJI fjjs *j La >■ 1 1 
LJI JjLLaij 

Jl jjJI a jJI 3-J-a^ (jl liil j 'L$J p ' ii -^Jl (jlr La JLs. ^1 I j 2 J j Laj (jSLaj 

j»jJI (2>^ J Lalll (j^a-ij ' • La Q^JLiJI JJjJ QaJLc. (<s^>- J^V^ (jr^' O^-" Cr^ 
L^_iLjj_<j/ ^-i^ajej Lajl i Lajtj_LC j JLaJaJlj JjSLII ( _ ;r 3 ^jjjj.1 ( _ ;r 3LU3VI 
JjIj i ,i tl 4J U. iJjjs lJJI 121 (jJI^- Cr^' <Lj>aJ-!l S^jVl ^ 

p i n->JI (Jfla-l Jljuitl a jJI (j-a jLuJI I JL^3 i4_uLjj_LaJI (juljill (j_o ,_Jjj>.VI 

I jut (jSLI . ij^-^n (_y3 cjjJLI (_)-><J Ls-jLi- 1_ sj-b i>Li^jj Llil li^pcj SLpJI j^j 

^1 3_aL-»JI '"'N ■%»All ^Li^ej 4j| ( _ ;r ULAJ i(_gjL>J,l Jila-1 43l j Oi^^JI (_y3 AjJI 
.(jJUll ^jLi- <W^> £: (jr^ Pb^y *1 I 

p i n->JI ju d j Mill 4^>-ji I j j a 4xLt 4-La-Sj j jqaj CjI jJLi ^ La S ill j_L& 
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ijluuUI jjjiCLOg LipgJjjjJI 

j-3alj-J V 4-i^sL>. Sjua i ii-rll (Jjtjo iJa nj 1 -*- 0 JLi£. 4jSLul£Liil 3JVIj 

(jvulj") (jLfl i (j Jul I fjS (_gjl i .itl AjJI Jj^al! jl ^1 iiUL^ 4jj^c. SjLa cA. 
4xj_mJ SjLtia-a ^1 i n~w t Jj 1 La u (j I CJj^t-i ^jJl_3 4 Lufc J) ' «° *" (j-J '-^■Lj-sLCjJJ 

3 -» I . A Lgua ^JLir" 1 ,1" <L£jJ<-a L-i uui La£ iSlp-jJI S^ULl tiluall SJjfcj-a 
4_«^>.LgjU LjjjSLlLI (Ja^cJ (<jH->J 1 ",'jQ J-^J SjLuatl ^1 1 n-vVI Jl>.L3 44^Ll«_i£ 
^LpSLJ! j»L$"JV Phagocytes ^jJI Lj}U. ^ oLJLJ! 

((j-tjuJalc. i) (_j^sjJ! SjLa (j-Aj " ' I ' a 1 1 ^1 1 n-v^l (j-a 4_uL\!l ajLtl j-aju Ld£ 
(J-j-3 (j_a 4_La^>JL] L$_aLgliJI J J 1 "j J*C uUJ iJjjjcJj LjjjSLJI J-ta- (ji^. 

.oLJLJI 

4 Ja^j-iluJI juijj t.S jj-a *i i _ ;r 4l*i J-aj^J-l La Jl>. ^jJ! jLu ^unil JL9J 

SJVt 0 11 < r (^JLc I.S j < II i^jUjJLi ^ a 1 n* (j! (jSUj V jjjo* ^jll (jSLI 

jjj 4(jl_jJ_ik (jl ' " >f \ u)J-^^ 4j»jJ! 3jjie-4j/ Uljlj . 4jSLJj|j Ju#JI 

j»JX.J 'O-" 1 ^ - o'- tu - 1 V (J-"^^ 4j»jJ! ajlj-o ' "' i^rtt 

4^LajJI jl j-U (jtC ^jJ! £-a (^V! (j-ua- 1 n^jVl £_La _aJj 4«Gl j lUijJU j-laa- (jy-o. 
^jj 1 nlLCIl A 1 1 in 44_ui^ '"• ' a 5 ' _aJj 1 j ^ ajJI (j-ic 4jjJlS jJLL (J-2-K-Jt (jLa 

uolj jJj 4«L-lLc 1 a " Coma .' j * '-. 1 j 1 a 4(jL<juVI g i u~< 1 j»jJI 

■ Jj 1 . ij V jLCj 1 aa«. j»jJ! JaliJ 4^jj 1 nILCJI 4 1 1 n 1 

thermody-^gjIj^J! dJLj^tlll ^oJLc (jnjljii ijjjlaj 5_ul£La! 3us.Lj (jwa Lai 
j j la u V L^jl ^jlr JjG £j i^ijll 2 M.^LLa (jLa 4^1 1 iuVI ^ . n-v ^Ir namique 
4(j-tj!j_2JI i>J-^J I J^j Ltaa. «Ui! JlLa ^oJL*-> Lilb Sj!j_>JL9 1 Jjl jla IVI ^Laj 
(jjj Ij-juJljj 43j!j^>J! £ I^>-jJ LU^jjt i_u 1 11J sLo-Lu/ sLb^ JJ>^ (j' Cr*^' 
(j_a Ji-jj_a LlL eaa. I n K 44JV! ( _ ;r 3 3j!j_>J! Ja^jjk j!j I a ISj . LaIj"! i u a 

«L>.jjb - La aoaeJ 4(j;jj>.i «L2jjJaj J-aju ^1 1 n->Jl (jSLI 4(Jjjull JjuiJIj S^LlaJI 
4 Lg-C I j ilj aLt-ta II lUilucli (j^. j LaJJI j» 37 (j-A =G_iLi 4jjj^c SjIjjs. 

. jJL->JI jj-a ^Ltl j^e_ij Jjj-nHJI 0 c L^3-fl 1 4J_iLi 3jlj->JI w 2 -"j 

4uuii3 (j^a ^jJLloJI i_ul^>JI (^jx. cjj uala l S^iaLLa c^i[£ uil3 
4 L^Jajtiaj vitamines iuiLc^LuAII i_al uuS - ! j glaj ijj j^-T L»jL>. ,jSLI 44JVL1 
jj_a j*\ i"i" (O-^-il JljI (j--?-! aLaJaJI ^1 i'iLi jo-AjCi! jjs J-i>o Mj-^ 
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4_!L>. ( _ ;r i (j-jLi-a-L^ aLta-i 4jI . 2 tail 3J I O ' J - ^' 

(jJI j»LjVl (jjo ^'a j I il njjl jill I jut "-^p^ j-JIj (jjljJ 

II 2 U I", I j| p , ^ tl jjJLILi ,_j^)L>JI J-«-«JI (ji^. i_3jjiIJIj iHormones 
^H-t3 L4-1I ^^palj-fiVI ^j_*5j>. ^jU ijLtSLJI ' JaJ I <JL>-j 1 5lt£ I * ^JJ-^-J 

^jlj—jVI 4j3 _3 L_j 1 j-Ja_u3 1 LjJ ac a £jl_>J1 (j— * p ' II w I c J a * 

SjJLlI Cjljj_o_o 3_i^jL>.j (^IjjJI) Equililise intrinseque ( _ 3 JL>. I jJI 
SjlsI jJI 4£jj-U J-*^ cr^' er*9 'glande surrenale (jJaSLJI) Mjj-jKJI 

(j^Li-a-LSLII (jjl^ILlI Ja-fl-3. (j-C 5Jj|j mil SjJLlI L$jV Ij-ta-i £jL>JI (j-o 
^_Ltlj i ii II jj_a <U-uU (jr^ JiL<L>JI ( _ ;r 3 ljJ-5 L. i « I") Ltjl j"f Ll i£)jLill 
SjJLlI 5^ ut°\ jj-aj • 3j-iIuLus J-±£- ' ^ ' *Lu_ul_LU La-A-}JJL>. JUx. 

(j^j_Ljjj^_I I L^-Loj o^ 1 -^' o-^ ^ j ' "j^j-M ^LajJI (JjLj/j iS^La (jjj-Ju^. 
3_aLie_Lll)) (j-Aj L^jjljIjj o^ 1 -^-" » tl 5 J j . jj a3 L*^ .cortisone 

Lxjj (JJj^i-l 'lj j k<lt sLUsj_>J.I «Acth <i£l» (^jG SjLa «Hypophyse 
i(jJ_jJI JJLC. ^jji^a lJr &>j d jlZj ■ "j II 4j3jj>J! JLjLS cULJaj Sjiill OJL^J (Jjt^cJ 
( _ ;r jk ( _ ;r ^l_a^/l a all (jjs 3jj_all «ii^T» '.Jl 3jLo (jl liilj (ijJiSLII)) L^lS Lxj 
.3j-o*VI SjJLlI j>J_A ^Jj ij-laSLJl Cjljj-ia p-Ia-tj (jr^ll 

i it» LaJUX. i— claJI f_y£ A flj '« II Sj^JI j^jj ijljj 2 l-i- 3 J^A^'j 

UJl) -"jJ ^JJ ' J J ^ •cr jk L?J-^' 3^l_a i_al i^i'^l LutJ-tJ (j^sj iRhumatisme 
jl>.| jjl : LajLLo <_JaJI ^ 3j_l^Ju pJUJI (j-u-y (jJj .Hydrocortisone 

sLj^.'^I qjicL liilj {«-^-J I <j ' ^>>- J ' d-" 4 -^? * <_>"J^ I (j ^<u 

i a 4_j| : Jlj>.j LoJlJ^. 3j-fJ^ «CLJujkJ (Jlul^ Lo JuiJj 

2jj"* ' all SjJlII i.". i'i^Ij Li^ i JOj '"'"*• ^""^ ^ 4jjJaSLII SjJlII (jLa iCj jJll 
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(jLuuUI jjjiCLOg LipgJjjjJI 

<_3^Lii.! <j_a (jlr j . 3 JjiJL I ^ <L>.j_2J! '"'j glaj i<Ll3jJ! thymus 

jja i \Sj J i"i a I Jab ^LaLc ^La i j Jiie-a jl i Jj_> J I i*i a i n" (jjs dl jl! i_ll_uj/ 1 

j»Lc j-fl>j «Stxess >l j p ( ..1 4 jlr ^jlUl L*-Laj>. I jj'a (jjj" uil 

La J_t£. p i u -»JI (jl : dJJ!i j-u_uj2jj . 4_aJj_a 4i_u_uj <Lit 4jl_jJa ijr 3 _j i ' tsuj ' JaJI 

j-a>j ij LajJb jl luVI (_LcLaj sU^ J-!>y j' Stress >l j^N * 

ijljjl 5 j La ' a Cjaj-a «LLl3 ijr 3 d i \ ^J^Laj Jl)jjL>. (jj-tA-i ' i la ^egJa-L^ajq 

>^ i u-aj ^-LajU juJ! t_utLLi£ ^jjsaJ! 3*s j ("iij SjLc (j-a S_bjd.l Jjtl jJ^xj 

^LajJI SJLoJ (JJ-lJ! Cr^ £j>" 'f JL " Cr^ <^L)_jjaj_A jiaSJ! £y-a3 <^_p- 

j*C i nil (_£ jix_a ^LajjLij jJI ( _ ;r 3 *LUj ^^La^/I tU-uu CjLifu ^ 1 -rTi (_yJ.II 

2 al tail jj ir-ia< ^jJI 
((4_aLitlJ1 » 1_AJl_u_u (jlil tJJJ-i ' ' •**'**'" ^> J M (jl tJ^J-JLs j-lJL>.J 

^LajJ! SJLs. (J^Ijjj ijoUl ^yi^. LiaxLc. Jljj V t_jaL_uLi j>a^l p la ^pJI 
SjLc 1 ^ ^ i u-flj (jJlxII ' iuSlj j<u . thymus ^jj"* ■ all 3 jJLl! Jiju>o jj^ta u jut 

J>j_jJJ (_pajjLLl! 3JL>. I ' <— a-J^jJI tj&l 'j IajJI (Jljj JtJtJ 4jj!jj 

~ aj S C^p- 'J-jj^J'j .sL^a.'iM jIj a" ( ill J-l£. lijJLa. JLa^ iCjjl! Lai .(jjijLoJI 
iCjjILj j-aV! w j" ijj i nllj ^JUI (j^-*- 0 <— <-La Ljj 1 ^Jj" 1 * ' Ju>j*jjj ijJaSLI! 
Stress jL^-Vlj » M a ■ uVI 5_L>.j_a» 3JL>.jJLl Qaio-LJI ^ a i ii j Oi^p. 

^ I i a c ^LojjIj ij»jJ! JaJLJa ^Lajjlj (j^'j - ^' ' ■ " 1 ^~ lS 1 -*-" J-* 1:1 1 ' 

S_jLa^J (_>"Lj » i n" jJa£JLa . jL^a-VLi j\j a" i iiVI J-i£. «b-aL>.j n . lIaII 

L-ASjI iOJLs. j!j La J^)) (j^L! j»jJ! ( __ r 3 L^jjljj^a (,^ 1 1 t"y jjjjja p i n->Jl 

.(jjul! ^^JLc i^jVtj J-taSLI! JjlS Jojl_l3 «i>Jlx1s ^1 
i«L>.!jJL) Ijij » ("i w a ' gaJ i (jjij-uj^aSL1 1 (j-a (^yJjVI CjLcj->J1 _jLs i LlA (j-aj 
w alaUJI J^j-Jlj i^jlajJI .UIU->'.Vt i_ , j i nj 3JjjJa 3jHiI L^lS ^jLilI! ,jSLI 
(. 1 1 ii^ (- _ r Lc LtjLcLjij Jj ijujjIj^J! ^ a *_' V (jjij-uj^SLI Li (JjjiJ! ^!>Lc (j! l_a^ 
. Cjl—Lj-lLaiUI JL«-l La ( __ r i>- ' . ' ta II ^jJs jjLiiu jjt La (j ii*Cr (__ T JLc (_gl i4^jjtl! 

t __ T JI SjLiaJI jJ.! ( _>^ut ; i jj-aj i^^jV j' o^J^^ 5JL>. oJljJ! ^ji ^ i <i~ I j 

(__H se ' 'i^j^l oj a * a ^j^j-uj^oSLl 1 » ^£.Si 3jLa JlLa jj-a i^jjij-uj^aSLJ! ( ljL>. 

tfjuk l_dijj_aj Ljo-aj-ai (^^-j^ j 3_uLa3 SjLs-Ij «Desoxy cortisone 

(>a SjOJI 
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4_i^jI_>J! LjI i^a-S-ll (j_a j_ljSLII ' a uSLj Jljj V jjIsjjjJlI! (jLa idll j J-aj 
lj_aa- Ij taj i " a (jisj-ajtJI Jljj V Li£ (j laSUI j 4-aUe_Lll) (j-Uj j g ui 1 1 (j-ujJtJLi 

i— i LgJjJ Li i cj njLLij_<jJLi joj i—i I uaj I jLtj i(_p3jJl! cjjju>. 4jJ| 

i Ljj I i ~i r I '"'I 'j "j j II J ax Ljju>.i ljl LuLa : I j-y* I j ..Jj^jLoII 

VI ^ 

U I r SjjJLJI i f I I <ll J SJsjJI tfLLILa (jljjl 3JL>. J-aL^ ^I_uij£ 

jj-a^ l*il ill (Jji£. L$iLjIo*l 5J| (J^ (33^ ^1* 1 c ll*-=»o d 0 ( n Lilill£ . d ULdJ ^UiJJ 
jai.jJI ^jlr (jl i n'lMJ «3_iSLuKjII 2jj lalll jj i a a » (jjIo-LJI ti!j-5l 1 i Llfli 

.(jJliJI jLi-Jl (j-a J-£& (J^J " ^" J ' ^1 . aj^l 1 L^jJijLoj j4^£.l_Li3l (j-a 

(jlojij-all (j-a (jl£ i4-«jJL3 tSj^^i r ft m*>»t l (jLi j-2jJ 

2jj jj-i-i^aJI SjJLllj i Ltja-i£. ( _ ;r 3 JjljJI (jjL>JI LjLSj JiLo (j-a J^>-j3 Vl 
J jl fl ■ la a b (jl (jls^j-oil (j-a (jL^ i LcjL«-al (^ <tj.SjjJI SjLjIjJIj iLic.La.5 
ij jl£ a^j II 4_j_La_*_i ^a-aJ t_£<j-JI ^ (^,-aLa^M £e_U tilla-i p i n-»JI (jLs iiiJJj 

( j^, i ^ ,~:.cn ^_jJI (j^>* j-^**- 1 Jj^ 4 - 1 jtjjt^tlll cULlLJI ^c_LI 3j-*io£ dJLL^jj 

i^jLys_i^j_^ jj.1 jl : j<sJL«J1 4jJI Jj^sj La (J^ (jl (Jj . I ^Ur £L2jjJa 

(jl ^s_LjlII ^ilaj i ■■ * (j-Jj «j3^_u_a^^)> 4_uj)jHSLI! 4_»j_uL>. 4JL1 jl lLIjl?e_4-i (j-u_jjj 
(_JJLaJLi (jje_ij . <t_uj(_p£LJV!j 4jSLjjl£Liil «ljj>-^/l (jjjJa (jc j-U (jl^ jJ-2j 
j^Ldj (jL^ 1^1 l-a-J^ itl^SP* 3^5^-*^' (1)-° tj^J * L^Xa^j 4_o* ^J^-iaJI Sj^illlj p Ll!I 

(jjj ■ uAh 43^ *\ *u j ir-i (ji^- j-iLa (^jjjSLII i- 1 1 iiLv (ji^ (-;r 3 ^ j 2j ■ ■■ a 

. ^Lt3 aLpJLi (j^j h i&JuiC «bl jl ijjsjjj (jl 
A JJ (J^L>. g. 1 (j^/ i^JVI (j_o J-&\ ^(jr 1 -" L ^-u< ^-J (jL_ujVI (jl L^>. 

i JJiilLi 4JaLjjlj |_gjl j -ij^j ^ tl 3 Uall I jLUI (^ (jj*\ j i u J jii" i nU (^ 
cL^Lla p i ,i "kJI ^ 1 c ^ a ' ea * «(^jjJI)) uLaLjfuj jLiJijl (jt ^^J-II p Lt ) (jj^jj 

(j^s JJJU J -laSH I JaLij jLjjjIj i Lij U i >i a Lal^ 4i«j>Ji i4j^p-j 

(jj_JLa tSJ^L (jl in'tVI 4 j i mi'm UlUa jjSLilJI ^ JL« >La 3_.AUI.tl 

Jill Jl>.| (j_a (jSLa_j (_^jJI (jLj_ujVI (jLa dJJ j £-aj . Jt^> w ' ^■3* (^1 J-J^ La-^_Lu 
Sjl_Ua_>JI <LLj-La. (_gjJI j_jjjJI ^ m-ajj ,_3_L>.j isLSjijJij £ ^" ; u ( _ ;r 3 Cj!j_jjJu 
L^i^ (_Jjj>.| IjJ-a'j i4jJLa -ij-i-uJ (_g jJI (jlaJlj ijjjjJIj iJjLkjVlj ia_Lg,LLi^JI 
(jSLaj V i l-Lal i n" a LusLj/ I J-llj Lajl J w S xj ■ ■■ (jL^uVI I JLfli . 4jLp~ J^=«-ij 
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(jLuuUI jjjiCLOg LipgJjjjJI 

i_lJlj.il ^ uiAj ^ J^Q j\_?eJLJ cL>.j^ ^_JI J ^ ***' II jj_a (J-*->* 
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Las. Jaj 3-JVI ^^jLo 

jq_ijJLJ1 I * ^ j j A t Cj jLa- j ( ,, 1 '. (Jsl i tuJ (jl LlI Jj^t-i 
Ljj^g * mi ^ J ' " ' iS LiILuL_ujl aJ^9 

<_Sj_<j/ (_jJ.II CjLuISLoV! i JUJLxjJI 4j*.j O"* ^° 

I j « Lta-i i_3j_<_u JjJU>. iS 1—LaLol dllj I j -»" flj 

j—lJLLj LaJ-Lc JJLuJLJ CjJlj- j i ii I jl_o iS 4jJL«j>J!j 
(j *\ ej 11 jj_a JLjlj jqJ d 1 *< t nVI (_j-J_a i u 'sJI 

jl i.n'iVI ,_>V incorporations cjL>.Laj^l jjLa i L&ijLvjl 
L$a-l-c ,3 Ik I cr^'j mac hine SJ^Ij iL'homme 
c.Tii^i .«Cyborgs ^Vl tjj £u > II (j-jKJI 

(J_Aj '^^J * ' ^ A J_jJ ^3 4_o^^J^_j_J1 Sj^IlJl jljLc 
iSfiLujj £j£ulA cLlL^C ij_a Is^ 3 " tjL-uJ^I jjy^t-iJa 1 



(jLuuUI jjjiCLOg LipgJjjjJI 

SL&jJai-l jjt Laj JLjJ,! ! JL& i_4jLaj>J! Laj 
Cj1j-j?e_La <J^Lj>. ^ caul I ^jj-i ol**(tL rt d ui^l iiin La I JLA 

i ii 11 I i la I a j»3J-!l J-" 11 ^ lS 1 -*-" l^J-^ • £ *t1 ; ^_^5t^' c ^"^' *JJ-^' oJJt 

isuia j_U>.1 j i '1 j" i h^LJI (jjs ( sdojjl ) j-^jI LjLjj_<Iu jl .tfjju^j i_flj^>>j (_U>-1j 

us 

^jl ^_L*_] i n^M (_£jLataJ1 Ut_aLjj-) jj-a <d fll> ^gjjl u i n ^3 lILI]} 4jr Il Ljj-*Iol 

(j_a CjUIV! ^ l a 3» J_j!j_lj Uj_Lc <j^Jj •« J ' '" 11 LJ (^-iitJ I jLa 

S3_uljjJI sGjjjJj i4j!ju i ,i-».^ tiJ! jjl ilij-=t-uj/ ! jLai t d a i n-v 
(j ii j 1 4jij i«L^jJ!j ^^^jJI j^j-a jjfc i j-U (jl I i i*r-ij^l Lijj 
^jl ^jlil j^^-O-i 4_jLs iCjl jJI d ^ ' a.3e uJl ijr 3 j^-JLj Cj1j-uG p i n -»JI jj-a 
t^^^Jji (^Lo* t^jLfl-U £jM ^L) £e_a i n-w ^Ll £t_a -i^>*J «Lul£LaL p 1 i n \ 

Au^i't i'iIIj cjI jd! 4jL<xj ojl>.j jJ.1 I jut Q^SLj (jij hjJlJI Sj^>.i Uj_lc 

ila 'j ' ^jt ' ^ J j ^ ^ Ij-A *Lu LlcsjI ( 2>^-a-L1 (j-* ^_u-aj 

dJIjjVlj i ii ■^■^Lj 5-xcl i-LaJI 5J j a. VI <j_a 3_LaL^ j-a^e-a-i j-U Ijuk 

dJ-Ll^^LJIj ii]}U/V! ,j_a 4SL.I ,~,u\.\ 4JCSU! liiJj Jla u a 1 „') jjlj 1 j_uh]!j 
(j^j_2JI Cj l_Li-a^e-j (^^Litj La ^^LSLJI \ jJt Jila ^ • ^J - ^ 1 LoL^ 

C-tj^j-jJI (_p-a Jj*C i"i"t ^x-l ^j^/l .-.IjU-^tl ^jLs dJJj £-aj . ..jtl 

Jlj_3 joJLc l_i_lL>. (j-a (_^u-jJj i^JjtAIL Cjjliejl JL3 ij^Lul! i^V! - (_gj_JaaJI 
CjLljJsLjj-II »l <i lr j (j^-^"^ J-^-a' (j-a ^ ta 1 (jSLIj t4 1 ii»t J^Ls 

.JLua3VI 

l_^jLaiIa_La ^_ua q \ ajuu& CjL>.L>o ^LjJ^?! CjL^^oJL>JL! (3^* 

I^u^l 3JlaV! ,>a 

3j£Li_a ^l^-il 4_iLLa-i t_£L>.^L(_aJ1 aJJt duL^ JlSJ i Lo* ^aJj'Cj 1 n 4_d_jSLa Cj L^ 1 V a 
« <-djJ-tt » (j^ jCIoj i( Robot ) (jJVt 3>L>«J.I ^t!- 0 ^ SJ!>Lij/ Precoce 
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i L$lL*_aj l_^_x_ujj LtiajJ « 3j^_t-£5 » <0j^1!i (jjJl?e_i (jlj i La ^_La_i_u (_i*)l i'ii'n*' i nl 
(j_a JJs^M (_j-Lc- La^jJls. jritl c *-'J-«- a CjIjI «1<* (Ji-JJ (jlj Jj 

» :*ja>jjLC. j Frank j Block j Ross L*Ijj>.| ^^Jl i_!jLrtl!l Cjj jl2Jj 
^l^jf jjjl*. ^ Lgjlj i^IjVI (j i n"»." (jlj ijaitlj (jl ^jU"i i n~ oLJVI tfjut jl 

jl J i nl Block (J^JL) . ((^ uj i II (j_a (j^_j_oj1jJ1 w 1 C J)j flip p U**<t1 (j_a «Lt_L*_a 
V La cLa_$_a i_dl_L& (jl J fl j c ] V » '.Jjjj^ cL*-aL*-i CjLlUsLjjJI 

LjJaj tfcilaj i ■■" LUaji 3JVI (jla iLjjjp (jf JjijI! ti^p- ,j-a tSJVI ■ ■■" 
SjjlSJIj «L£jJI (jl .« i i~i ; jiXill o-"^ 'JSVl (jic- 

3l_i_i (jl .(jl iii'i^U L^aJLi. Ij-SL>- j g-la-j Laai JjlJ j«J iSj^I JU^I 2ls}L>JI 
CjI i ,!< ; II j l_lL« lalb (j>ILu V ^LaVl (jJI LaJLS (jj i «U 3_J^f I djLa^LiJ,! 

jJic j»jL>JI jLl^VI j .Cyborgs <LJVI tijL9yL>J,l oj^J 4j*.jII j^jSLII jJiill j 

(_g^**i i ii a (^jJI LolLa-o (_y9j-> (j^ J-^rh 1 "*^^ ' tl) ^ J^rh 1 ^ 3 ^^ ' ' (jd/^'"^ 
(jl » : ^LjLjs j n~i i ill (_g jJI « (jjj^fljjj » joJLtll J-fiJ>3 J^>- (jr^ L$J "*j ^ >L^jJI 
(^y^ (jr^* g ^ SljL-o i. i*l) (ji ^t^". , ,. i V j3^_u-o^SLLI ^ 'J ta ^_aLlj-j (_^l 
^ iXj '^jj L^qJl I JLA (^ji^. (j-\_«Lc w ■ ga a (J^3 (j^-Jj *< ^ 1 ^Jl ' " a 
^ « mi ^-^J i3ljLi_a (jj-I! « ^J"J " JJ N )} L^^^— i J-^3-^- a 3^-^ ^ " ^-^^J^ 1 

jJj^_u_a^£LJI ^1 1 n"i^1 (jj ' j uj i ^^tHj^^- 1 (< * * ^ 1 1 ^L^jJI » ^5 (j^o^LJI 

.SljLdl ^ (j^^ijjjj 

:<^J2ltarfLc$mi feJ&J j^t >^ 

i3jjLjtlI.I 2^1 ;U,^VI sLiicVl (^jj (jjLi^l (^1 i5uIVI tijL9yL>J,l ^JLc 

jaLiJI I jut c^l Lali i jl i LaLjj j^s-I (j' jj ' J)"*- ^ iCyborgs 
^^"i i '-"j 4(^ r >JI (jLt-uj^/Li d i i*ii 1 1 SJljJljIu jJ*-^_u-a^SLlLi jlj^J CjLuL^ ^_u-£U (jl 
j A I lalij (jlj i n**( i"j (j"n«" (jij i L^jLa_u_oj LjjLjjl LLlj->^i (ji CjLuISLII i> JLA 
.j.g.1 miU (j^s dJJj j-fC j-JJ^J '^J-^'j i_3jiJlj (_LTtiJLi 
(j_o f.\ S-Lll SjLjjLji/ ^1 (j_o 4_lJVI 4-jj ui j 1 1 (_LjL3e_«JI i>JL& Citiii^ 
$.^juj (Jj^ (J_»_ij)) : LjjLj LflAj QJ LjjJLALita JL>.| (jl fiL>.jjJ ti ^1 i n^Lxll 
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Q «j L#j| *>M jj ' -"""j cjL^jL>JL1 ojla .« Lo l_ 3jJ3 V L^ji Ijlc Li_ls 

<L>.jjJ ^jL-uj^/I CjI£jj>. ij? SLr*oj CjL-uJlj-oII J^Hajg ' w ^ - U <— Sjjuj n - 1 Lp a H 
Ag-uiJeJ L^-i Ju^Ltlu-a jj-* J-^-^ - ^ ol * ^ *' A (JJ ^ JJ L^J^L^tJ (j-iJUfcLiTu-U (Jjl=*o 
. ) ) 4_uLjJL>. 4_jj_lIij Cj Lu £-4 (j ^Lo Luj 1 A (j ^Lo LjlIj La J_Lc L£j 
ijj-SJI cLc_iL>. <_u>.jJj_j_jJ1 SjjIlJI (jl ij-aVl tjr 5 La ^jL^ IjJj 

I Cjlj^JLa 5>3 Vila J^Ujj 

dilLla (j.iut jl • Biological Engineering 3_^>.^J^_Lil! 3_<_uj_t^JL] ^ n i uj La 

CjLs^L>JJ d La S 1 (j_« *V1 (jjj IjLtXI tilt-o-. (j-« <J^t-) ^Jj^* q L urn 

i3_jL*JlJ i_i-Liie_o dJj 1 1 .1 (^i^. 3j->L9 JaLxji «Lu j^tj i3JjQjll 3jJVI 

oIjLlo-Ij lCr iL-ujV! iaiJ! ^ £3%JI (^i^- »LUijI £3^*3 

l 3j_Llaj 3 Ju J_>. 4_jjL_ujI <—)jL>o 4-j j-tTu-iJ 1 <L>.1 ^3 l_£ <y-u JU_Ljj>.j 

SjlaL>- (j^s (diJjij)) jj i .n'^^-JI J-2Iju i! iRelations sexuelles 3 j . ..i->JI l J^-3 
Sjijjtj i.-i i ..jl 3JV! j (jLvaj^l (>u \ iiimiii (^lll 3jiim->JI i2j[s>L«J! (jl - Jjjj^ 
cjl^^ic jo^jjJ j^jjj Lo LJLc. JL>-jJI q\ « <_*J ^JLj »>jj uug jj ■ ^" i La^ 

^LajjfcVI ^1 jU.'/ii Lu| i L^jj-ajL?-" i ii j CjLL^LILi cUAlaLc 

3_;S^,KJl! 4 LuiVl dUU L>JL« Uj-lTl^ ^1 « a^Mi-Vl » oMSLlUL 
jJLjjij » 4jj£ (J^l i .I U ajjt (J^a- jL>- c^tj j-^Ji JlSJj . L*l ^^jj L^e-i (_yjJI 
(JLo- T ljvVI jl . ajJjJIj ^ a , ,.l Alt 4_uLLajj-aJ! 3juj->J! j < ( ^**tj uujj 

. [jua t*J^L<j/^!j 1 'I j" 1 ii^LjJI (j^ L*jj_a SLliJI lLIIj jjSj jl g-jlaJLj jojLs 
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(j-a i la 1 * ^im j se ) ^LiSJ-jV! (jl <(_£j-J t(J»l i n" t (ji ^J-*^ (3"* -1 ^-^J 
(j-j_S_a«J LlIcIjj Jjlj-J Sjja (j-a ' acLt^aJ c LJV! - sLuLcu-iV! CjLuLCJI 

^pJI 4-ual*]! JU^Vl <j^ I (jl .5 5J^I j (jL^M ^ J I .,-mVI 

ilil)!} t_uL>- ^1 (j^-Ij ' J-^f^J^'j (jLuijV! <j-U (Jl I aj VI J_l I nj'll (J-uj^ 

(_j_Lc ujLxj ljy^>.| JLS i(j1_LSLjj_aVlj l ^- 1 Thl^i J - a ^' si nUtl (j-o JljJLc dllLut 

j_Lc ■ -il VI i—sljJal (j^s cjIjLJuVI JoLShJV <u^sL>. (j.ul i ii-vj 3j^>.| ^jj 
IjoljLiVI 

J>Li. ,j_a J-ojlj 4-^/1 i ,i ^ 3JT (^Jl 3JUJI J^=Iy jJI (^LluaJI 

(^1 J Sj <-C ^LL*j (jJ lS 1 - 1 -" (jLuU^U (j-j-i^ajJI jLgjtU 3j_<l/LJJ 4jL>-"i ( nVI 
,3 .jtUt| 4^jjJI jibV (j£l\ LuaJI sLSjJa (jjjjt_u_u ■ ^ 4ji (^3 ij^-ill JU^I 
j_aljl (jH^- '(j J . ^.»tl jL^j>JI (jja 3j_»iL^a j_aljVI i_3jJaJI I JJt w <Lhj i ■■ jl 
lCr j_ uaJ J| jl j aj| <j_a LkLflJLLj jl 4jjJl2 ^JSt jjj^i i ri iSjjIjI^UI <i£jJ>J! 
Jlj J « a3 La^ il_al_a-i 4_jSLuLaajj I (jj*C"i i u 4-JVI L-SljiaVI 4_iL?-"i i uLa 

jJI . . . 4l>.j jl i^LLu^ jl (jl i .i'iVI 

(jl I n ) VI (j-^-l Jssl—UjVlj ' ^Ul*"tl (jLjfuJ 4_t£. Jjjt'lll La (J_aj>.| (j-aj 

i.". j* a J-^J i<OLc Llajl ' * ■ aJ i(jlj_JaJI jljj Jls-V 4jL£ (^ Jijj La SJVIj 
lj_& (_L^ B ".(JaJLj i4_ljLjJI 4_j_LI_«JI t_)j_>JI (J!>L>. 3JGLiLa SjjLU Jjtia ^jjs 
3jG_a_tl ^^£>-II S^rh'^'j I'lSijGJI Sj^jj-lj i n^jVI jaalaljji. (j-a Jj?»"tl 

(Jjj^5jjs c^ 1 ! '^^Li" (j-° (j (^j-!l ^LLill I JLAj ijojaliaJI jlj-3l J-J-«^>- (j^-J 

(j;j i .i II J_ljJL£ LaLaj i<t_Lc: ^^jl. V . U I U t I (j_a u_) ^J-i 1 4_La_i_o l^j 5jj LL^J Li 
L^jl^ (jj»3> I SjUJL>- s I i *--"* I (^Li^ (^yJI '"■ flj Ca \ JLaJ isLaLi (j1_L>JI J i aJ (_g jJI 

«... j^JS (jjj j ^ylu J^Z 

I j_Ltj j^l jJI ( _ ;r a '-"*--'" ji^ SjsLc djoUII Sjjiill jl i«Li^.^J ^^Lill 2jj!l)I (jl 

Lo^^J^u (jl .t_uLdl L^Axaj (_^<JI 4jj^tlll O-Uaiil (_ylll ^1 ^£.^/l (J^iLi- 

(j_u_jj r* I LgaAll ^jlj ^ ' ' aj i ^ jjl ^^jJI ^? J ' sLtiajlJI 

(jj o ■ a a (J^-i I j * rt Uj >• (jj S[ * (j_SLIj tcLILl^ 1 u i ^ (J^>.lj 1" a (jl 1 u \\ 

.SjLuJI 
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tjl in'tVI (j-ar ua! J_& 4 J If jjj> Ju V (Jjj-JI Jlj i 

4 i _ ;? 3l!i r* I ^"'^ lii 4 LLLc ^ i ) pi ' ea all 4_t_LtL_u (j^-J (j' 
i n-v^fl '"'I alse a -^>" ' "jj Algues CjLlLZuI <^-^-y Lx-° 

. . . . .Jj-jJI (jjs t_ij i n"i j (_gjJ! jjLiiil! (j-o 4^LlS-lLi 4j!jj* JLjJLso 

iy^-LMju^i\ jl^Ij iFuture Jjn'inU u_iLi£ t_£iJJ_a «theodor Jordon» J_U 

<G_i J_*-J ^ULo ^j-^-* 1 -^ ^i-^J-* *— jL^J^L* (J^-tT" jjy^ r \ tiajlll -iljIj-J 

(j-* La ^-J-^5j_^ ijr 3 J[j-*_L<s ^JJ ^ ' --■ (j-* Sj-iHjLi_a ^-ijjl ^JLqj-uiJ ijJjL-u 
Sj-tH/Lua d_ljL_uJ1 ^_i_uj>J1 . " > V / >. A (j^^L?cIu_ui ^j^-*' ^-OJ ' d ' 

. 4-X-Lfl-uiJI (j-* I < (^3 J -^ ^J-u 4_t£.l_LuaJ1 4_jiSLI1 J_i J_>. ^ La - ol 
. induction electronique ^j^pSLII tfi«_>J1 5 U , „lj j ^ 1 .^Atl jjlj ^ ^ ^iJ3 
Ujj>. lis aJI <U j-t-u-t^ i^j^>- 1 j^l 3jL>.lj ^_t-u->J1 lJijLIoj ^ j < <aj IlASLaj 
jjij-SLi ^jt ^ ' " x * * ^ j}^ 3 JUjIl»-<ij 4 1 ^* 4£Li LulLq cLLj£^m L-iijLIij i j r a 
J "i t a djl (Jj ■ La Si3 (J-<a-«-J1 JlLa «b Ju mi (^jJI jj^ 4j? j>.jL>J1 ^LiaAll 

djUr ,jt ^yJL. Bioengineering 3_^j_La^uJ1 CjIjl^eJII jLUI ^ i4_o^jJj_iSJlJ1 

,jt j-a^fl J-^'jiJ * 1990 ^Lc Jjl^. Jj^ ^LjlS 3_tSL4-4 ^ j ' «aj Jl^ jj^-u-a^SLII c/UJ 
4_u5_ij CjLulSLal ^jl . 4jj-tluj L>^Lit_al 
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jlSLaVI J tu u ^liaj j j a a (jLC^I " O^ 3 ^ (Jj^ 3 ' 1 .J 51 ^ 

j J ^ ^ ' 4_ul£Lal (j I jl i*s II (J^j o Utl (j^x^ljJJ t^j-JJ •« CjU!j-^U 5JVI ^_u-£5 
2020 ^Lcj 1990 j»Lc (>lj j_a> 3 j < ujLLAj-ixll Sjjiil ^gUtl ^JL>JI |j-a> 

4jLa-**( i nL] (jj(jj>.V1 ga ) (j"^>* (jr 3 'LT^aI^XI (j_« j-t-s3 L*_U (Jjj>J1 J-<J-£. (J^L>. 
Ll>.^Jj-jjJI j-i^sLnl! jai«J! La3 ■ Lie « ( _ ;r <Iu ^-ulajjJ Lut^Jj I JLflij .<0jJl>. 

. p i n -»J1 £s-XI J ' ^ J?^ 2-1 Or 3 ^La-L^o jj-* 4_j_LLaJ1 

JL& j^JLJe-tTuJ 3_jJV! - 4jj uuJI oLulSLI! £j<n (jJI (j^jL^JI (><JLoL«JI 
l>"tAj "White gjI j-o> » . n'^jij-xlla . jl>.!j cJsj ( _ ;r 3 mm It Lhjjijjj 3j LjI 

^J_a_i (ji c^l , ,,1 (( ^IjLjJ^jjijJLo w a uu i " rt » i _ r 5 » >l , ^.^ VI cL>.1jj>. ^ i 

<Jl!_j^o J-«-i Ljo. ^ Jal_fli>.V!j tf> i n->JI j-tl J i cLulSLal (jr^- (Jr^"^' 

(j-o Cy° * ^ < a£ VI ^j>.1jj>* (3^>^ (j^-*- 1 ^JjlAJLij 

IjLfli »J (J^J 'J - ^' 4-ul 1 1 ii 1 1 (j^'j-^I' Ij 1 1 *s J (<u 'lS^ 1 -^' O^J-^' 

» i < ea c I JU>.| ^> * ^J-*" cLliiAjt-jJ Jj ' ga a 1 1 ^t_L! 4jr JI ^£jGj jj>.V1 -ij-aJ1 

icj_<jij j*C aj (jl ^jU" i uJ (jj<!^>. (jj JLi (_5i>- 4j| (jiil (jyj-ij Jj 1 1 J-fl> i' \ Hi 

j»L2i! ^ 4j| (jJiJI <_ i If- ?j .4 olr I V Lo Ij^a ijjSLolI! ^ ^jj ^1 Lo? .j-j^I 

«U (jl^ Lajj^. OujUi-l (_yjJI Cj Laj U <i 11 ^Oj" ma (_gl iSj^l j 3jl_i£. JjV! 
jJ-LaXI dlix-i Jjt-i 4jV I mi L^J-Il ' a-i-L^aj (jl ^ ■ ■ ' Aju 3-^5 1 Jm% 
( _ ;r i J-p-«J I J-fli (jls lillj J-oj '^J- 1 *-^' '** "J ,' Sj^l jJI LS^-'y lS 1 -*-^ 

j 1 11 j (jl (jSLaJi! (jjs (j^j iCjLcLj/ (j 11 SjJL Lo. j 3" t ui (Jj 1 <~\ n 1 1 jJLl (jl 

.till j (jJI lioiJI ^Lo.1 L*^ jii^i 
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SjljlJ 3-jj>- ^j^s-I ^LajsLi - UI A",^ VI White jj ■ ■■ " a jj .-11 J-*^ 

j»jJLl ^UtjjVl jIJljjI (^-3 jjjJLII (j-a VjJ k_jWI Lajir~i i n a 

Lul J ?"r I V kiCjjI jj*» (Jjjijj i( <4iaj_! ^La jJI Lufc j-tL >j ■ a S 1 1 j ) j»j5U! 

CjLsj1>J,I (jja g-jlaa ^1 j ui ill (Jjjjo I jj' a . .. i ( _ 3 jJI 4l>.j_U jjJI I i 1 1 aj 

j-jLLj joJi iCjjj_>JI (Jjaej i nit j-«^L> I jut (j-uji^ liUis £-aj .Cyborgs 3-jJVJ 

Ljj>. <Lj > Ta a^3e-ij t jl i ii ( £-La .} ) £e-a J ■ a a « jl ^1^" . .. i ^ jjJI Llj I : ^LjLs 
p 1 * II (j-^_ 1 J La^J 3j_A i_dl_LA Jju jqJ i^^jj d i i n ilLj i . . .dqi n~w jj.} (j-aju 
(jjLjjiiijI ^La Jj i fc» aqae I (jl (jSLaJkl (j-a jliT JLaJ i<1jJLjj>JI d j n Ull CjLjLCj>JIj 
(J-«-fl-i (jl ^- xtaj 1 ■■ ' Lul i) : Jjij • • • ( (j (J^ J-*^ ^tP* Eintstein 
(j_a Jjl (JJ-JJ Si j i ii Li LjJ I (jl (_£j_laj 'y^*- 'Ls-IjXI (JjLu/jJLi dJJj 

(_j-a.il (jj)lj_i Jal ii" -wVI (jj < j U" i im jaJLtJI (_y^ j mm 11 Jj! (__;! idJJj (JjtAj 
(_,!£• 2jL>.J (^yJI (Jj^sI jl Jjlj «^*->" , ..I joJ (jJuV (JjlsI (jJj3 Lil Lai . Lo. (Jjj^uLa 

.« !S JJaLl A? Ij-lk (Ja-I '•JJ-»»il Jlj I nil I j-lfc 

(_£ji»Jklj (_, ii i ill ritl (jj n iM,l (j_a (JjlhILi (j nitj OjI jj& jj i n^jj-JI jl jJljJ 
.cGL&Ljo! (^ SVLiJ.1 J 1 ta j ^yJaj 'JL>JU Ijufc ^ Ijufc dlajj HjJljLajiJIj 
I a Kj i^s_#j<pej (^ I JLLtJ I ji^. jj I n K <— il i a£ VI jjjI i a> lj i j-U jjvljjajj 
^Lbj i(JLi-ajVI ^lj-^>.J CjI j i^iLjjJI »1 a If J i jj-O^jJj-Lill jj i J L£ \ I ^ 1 1 «3 1 
jg^jVj i ii Xj ji LiiaAl I JLvj jLi^j Lai£j iSjL^aj 4SLl>. J^l 'I^J'^I CjL9jL>J,I 
j<s^>.jj-JJ i^j^jjjjj «ljj>.| (_gjILr>o CjVI IjLjj LaJ_i£.j iLaLajJIj LjLaj jii^l 
(J_a_«JI dJJj (JST (jji^l'n i ii jjJLi^. t4_ml i n-»JI 'LjJ^I Sj\^>-VLi jLuuVI i n-v 
i." i "i J I ^ iiiJJj " L$J mi j 1 1 (jjLdl jjjjs t—iljHaLi ljjj\A £-tjs*Iaj 

iCyborgs 4jJ^?I 4jj uljJI cjLoLCJI jl .5_pJI - I .v.^ VI Jjjj c-^LtcjlII 2 ^t-** 

i>L«j3 l_ujL=tJlJI c_ot^i jj .<Gli /<JL»JI I." i i .ijt Jj .*UI C^J La SjjJLub j! 
(_ 3 _3 4-j-Lc (j-Jj Laj (_gj ui j II (__ho1>JI i.*'i j i""i (jjt i4jli OijjjJI (__,j5 LtjJai-lj 
■ ^jl i n"iU j-uJilUI jjslj <L^j>. I jjs (__,j3 4j-lCj j»J^.J (_j-Usm 
SJljJLjv 4_L>.j_a (^jJI ijj^jaji ^oJLc (^l 4£.j_u»j jLuuVI J Sj *j IjlSLikj 
I"h mi" a Jlj-j V (jus- (^ lEnvironnement 3'jjll (jj>.jJj-iS!jJI jjjlajJI (jja LaLaj 
jlj , ,,VI b (jf j| (i SjJLi. 4_ljI i niVI d » j' Cr^ i *rHr!- L " 4jIjl2jjlaj 

(_gj ui i II (j_u_L>J1 ^ljjLj ^£ lJijjcI jj iolx.1 ■ la i uj ^jsjuj 4j| . « Jjjt_u_o 
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j-tb La jjJL] ' JJ^ rt ^Lalo*! pJLc La Lo^oj L^JLs (jy^II CjLjJSLII i, i 1 I" La-o I La 
(jiiij-j i4JLaL£ Lu^2j Qje-i-Lal jjs (jjJ^iiJI oLlLvC. (jj » j la * II j J i 
jj_a j—l T lS L II (jl . «4 j i jl 4j (jl jl ijjri" i nil Jjitij (ji 4jal i u m 

CjLulSLal j i a jj (jl (jjc p j"» a ( _ ;r oLju : J 4_J ■ flj i ■■ a 4j|j_i (j^a-d-slu V (jj jJI (jjjLJI 
^3 La_i ^.aLjtjj La Ij-JJ^ \£j ulxI I £e-t1 (jl (J-i ' N 4_o*^J^_uJ1 Sj^oxJI £JLA 

<LaL«jjil JI-" j i a seJj J ■ flj i nJ I CjLulSLal j ■ a jj (jl (j£, »l a Utl j-j^I j-« liU j 
,«LcjL_uILL1 j-ujuJI 4jl£j *j ' i d a ) < aj Aj-uaL>J1 (j-^Lj (^^ 

i LCo- j i n-rTt LtLuii^L (jyjJI djoUll cjI£j jJkl (jl (j*-" 1 - 1 Li-uJj 

i(jjJUI I JJt (J^ 3 Cj JLajj-u L^jLi JjjlJI JLLaJu pj LuLS 1 1 i aj?J 

Jjjj-Ia (j_c j A , „ j , „ j^>.^| I j . . . j i Li_La jjjj ( u i il mi V i L^JLa ^ Lcaji ) (jl 
j ^ 4_j| C' i"m p-J t-ui-se a ^ i**(-»J.I (Ji.1 j ^sr m i n LlJL LtiajLjj J i n a 
_aJj (_^o- 'p-^' J-* (J "J^ <^Jj £-aj 'J-^^ J* 1 Cr^'-J J' " r 

2LijJL>Jtl 2 a I laJI j! SjjJI ' " uuS! a 1933 p j la «JI « Jj>3jjlj>> JIL pJl 

Cj I j r < u JUuj , L>JU^ j>=t3 o' InlUa L>J ^-Lu (jj Sj jJI 51 _jj Ji.1 j 

(jlj5jL«JI Jo-i J2j pJl !! ^ "^J-i^jjJ La ^^>- 

q\S jJj (^yis-J iijJ^LvuVI J-J^. CjIjj^sVI j_Laj Jjf "i i nU (jjs «Ljl» : 1865 ^Lc 
j ui c (j L^aj JLSLj pjj «4J 4-iLaX «La_i3 V I *ij i"i (jj^J ' "'^ ijjSLaJil (j^ dJJj 
pJL«JI J-i-*jJ Bel CjIj j'-^e-a (jjs lJuLjJI ^J^>- £ LaM^ (jr^ ^Ij-Lji 

LuLo* (^^ 4jj J_>JI CjIj-jjuJLi jJj^_u_a^SLJI Sj^j LjLuij, (jl JUu d * pJl . <CLaj-l 
(j_c (j-jj i^i ♦ Tlj JU>.I ^Jl (jj-_SJI ^JLla^s (^j3 j a • gj (jy^-II S^aLiLLI aJJb Jju 

J.* . (jVI jls- I L^j I j Hu pJ (jH-II cJiijI jJllj ^Lisj^lj SLpJI JjJ-jj 

i(_psj^/l (_jJI ? I Lta-aJJ JljIj jl tyl ''-"' a 4JLiAjai CjjLc ^1 iuLaj IjLa i Ljj£La 

ScjLijj£LlII (j^s j3l£jlJI (JjLa ^j-u 55jla 

(jj-^JI 4_4-i L>. 4j^j?tj2, 1 (ji2, l^tj mi j^J-j pj Ltiaj I Lul 

J I i aj^l 1 4jj2JI SJljOjJI SljVl (j£,j ( jjjill 3ju5i! 

i(j .i i uaul\j 4xjj^=i! SjljJusJI Ljj>-^JjjSjJI (j£, jl iHolographe pjj/Li lajjjdl 

4-j-jI j n j *s II t_!j_>JI j_LjLu/J 4_i-Cj_tlj 3jijJ_>JI CjljjJa^JI (j^l 
^aLiJI J . ^. A tl i>Llj^j La (_Jj-<-u (cLj^jJ^uJI t_!j^>JI) iLjj-^Jjjj^-J I j 
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(jLuuUI jjjiCLOg LipgJjjjJI 

<U-SlL j-stil! J-ij£ VI jjfc jj <U}L>. tfljj^i La J^j tcjbSLII I jjt ,jsi dilju 
,_L>.b SLljJ! ililjLa.! jj La j t 3 j i ullL JUJ! dlljij .^JaLil! j^JI 

4_j_LajJ! d j o UT1 Cjljjilll (j_a Laj-i^j 4_o*jJo_i_l11 SjjjJI Cj!jL>.t p la * rt jl 

V 3_ul ( j-L^jj (j-ill J-f^ (jlr 3iiJL\)! 5j>.jJ,I) 2 c I i ■ a 1 1 Jju La 
SjjJlJI <Ll3L>j CjIjjJLII 0 J_& Cj1j\j?e_t_a jl . sCLiJlLa y-^C i n a 4 Lg_i3 <— JJ 
4i-uil-m Ljjl^J >3c flJJ l_3jj_o ( 4_o*jJj_uJ1 «Li_uJ_L$J1 ) J_lAj_uJ1j 4_L>.jJj_LiI1 
£_aIL>JJ JjLaX, 1 ^Jl Lu ' 9i ) euj ijr J^[X\ jjx. 1 J^*-> 1 'A a -*-**< 1 u ifiLuLc £tjj1 ^_t-a jj.a 

w I c I_«_jj_<j/ j ■ (j! <l! ^Lb (jJ 1 jujl>J! jjijjJ,! I j_& . jj j_>J! 

jJj 3_aJLt-a w ^i" 1 a K SLiLjlLL) ^j-t-ajj '^j'-^j 2j 'J JJ#J (_3aa_o £jjj_) «Ul t<JL>. 
t4jLaj ^j"m» 1 jt J-JJJ t_£J-Jt -^J-^ ^ 1 1 nIlLta 4_ajL*J1 jjjjLLJI jj-a ^jj>.t 

• ( JxSj 1 , . U (j-a Ujj>- ^ j 1 (jlj 

V Revolution biologique SjjIIIj igjJLLau.il La 3jjj (jl 
JaLXI (jJI jljjjV! (j-Lt-a <-2jJu V LjIj LpJ .j-uJui! Jo. ^1 <-SjJtJ 

. J_jJj*jJ!j i_Hj!3"J' J 7" H Ji>il lillj (.fa-"/ i_Sjju V Lgj! K—SaJLtl 
^L^jJIj 4_l^jjj_uJ1 cL_uJ_t^J1 £^a-u3a_a CjJlj-j < n La_a ^JjJtlj jt ijr flSLi 
j mi 1 11 (2>-t_l LuLo. jjjjijJ! fiU_a_Al ijjj-j' J i n-»J1 jjx. £eJJ i -^aj ' iiaJl 1 
( j_a j a flj U ^-^Xl 1 J-^J ^-aIL>Jll ^ j i n ft J_l1jMl!j j a**t 1 nU jj^oJI 1 JLA <_ 1 1 1 n ^ 
^jls SjjLi Cj^LjJju Lalo. i"j 1 ■■ Lajs iCjIjotll,! ( _ ;r 3 3 J_>Jlj icj_<jJI 

i_3jJLa jjfc La jjlj ^aIL>J,l (j-^J 1 L^-al uiSI iflLCj 'LLiaJI ( _ ;r 3 Jjj>.jH (jjl jjJI 
4 I n^'j < 11 Jj JL>- *t_i^. till j ( _ ;r 3 j i^jj-LiUj j^jjI! (j^ 1 it-SaJLa jjk Laj 
j_l^I S_LljJI jJ j" in (jJbJLij .4jLSL!I j c^Ij L*aJI j Stress ^L-AjV! (j-a Jj-ill 
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iSj-t^mi 5u^Lj_l>.V1 41lJJ SLjalill SjJaill 

jjj « 1 < ^» 3e 1 1 fiUjIjJI j-A i4_uL_u_)Vl ^i_lSJ1j 

3j L-ia_>J 1 jj t JlJuj ijr ll 1 pj^t 1 ^ fc. *t 1 \_jL3ua t l_u I 

i^jL-uj^/l cjLlcjJ LcLi_ifol (Jju_i_uj tg. tjr tiu£' 

Lu-UJ (J-JUlILl 0-lL£^ J_?C_0 CjL-L^SL] 3 _}JJ>- ' 5^1 t-.lt 

j-iLJs jt i3juju>. 5j 1 Lea_3> ^Llul j-iL^ i _ T cl_u-3 
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(jLuuUI jjjiCLOg UpgJjjuJI 

. jj^jLkI! w ^ I * i all £-«IL>J,! till j (j-o i4-i£jl i ullj i4_lS^L>.^/!j i4_uijill 4jI <i i u 
(jl JjL-oJI w c I * ' aaJI ^jIL^J,! 4ji_j_Js3 (jr^- (j-^J 

Jj-iJ j I <~c\ (_gjjj_UaJI (j-a (jl^ (jl j*s riU I jut i-Sj-KJ JL>JI oj-A 
JlM-^i- (j-o i 1J LiaJI IjLA ^ I q c (j * .' l- 3 ^- 0 *— ^J-*^ • jl \j Laa. 

. (^JLkjj 4jLa- 1 1 ii 4ill) 4ILaj_i ijjSLJ! 
Lo^J^jSO]! j 1 ^ c I * 1 all oil JjLuJ! dljJijVLa LpcjjLj jjJL>J! Jj^jLLa 

SjaJL>J! ^ ■ fljell (jl jj,!^. '^J * ' ^i>2 JL»>lj ojsj CjLtiu ,_ 3 -iJ! ^>^II 

w c I L-LaJi JL*_i La (jl i n 12! (jl t4— Lil ufl c_t_iJL_uL) ^jjj^jj ^l^_>J! 
^ita i 4_»_aL>. ^yji uiaj joJlx. (^j-LjSL_o) d 0 1 nl u 1 1 jj-* 

jj U", II | f U j , „ II njj_aj^LII (j^La- uiVIj iS_aj^LII JljljJ.1 Cjj_3^j 

i_i_«_UaJ!j J^_>J! J-«-J joJj 1 1 J » * a 5j Laj 1 "II <>lA^J ^1 g 1 nil (j-u jLlo~^L1 
d j c I 0 **' 3> 2 1 Ltjv^J^-iSJlJl (^jj-Is j^)^ Oj Laj 1 (j-* 3 Lij-^-o LU ^jL^t-uj 

1 1 JLA CjJl^c_j V JtSj 1 L^JI a t" 1 ill *L-uJ jl J g <"i 1 1U JU5j te^^>.JJi 4^LLaJLa 
ijOjtLjjj jjLal Oj-i n"l (jjjJl (j^xj-ull (j-a dJJLukj 3ji^>.j^ 4^LLaJl (jSLlj 
ijr lJl j^_a^/l jj- 0 L-^ J- 1 L_o* ^J^-tSjLll 1^ CiC 1 »1 oUll jj-* (J- 1 JlILi 1 j^-i 
3-a-k>-Cj Q^SLII 2 -1 la c (j-C ' a ulSIj L^j^/ (^Ljij 4iILi q\ i iuVI 3 1 ir~> jJojj 
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pxaiJIg in" mn II jjLuul 



a, l Sill ^Jt, (jl i nil JSLI Lajufc j"-*-" J j*^ ^"'"j jj Lajj iNoosphere 4x.Jljjs 
Li^ ^jL-uj^/Ls 4 j_ijl>. j Lac ^Ji. j^a ijr ic ' kSj 1*11 1 1 1 n i-»J1 (j I LL>. 

t_gj i^i j tl (jLiSLI! {jJS (J^y 0 o' '-" 1 .' " (iP Cr*"" SjJLlI lLLIj i4Iij-U (^^Lcj 

. L*Lj JL#£. L»"i 5jl .'----tl Jljjjj JJl^j CjIj_ll*j J n uu jja !">LaL<i/ ^Ijjjo 4jj1jlaj 

iSJjjtla liljl ^s. JJ-jJ ^1 3ji^j(J!j ijcjj_U ^1 'j 1 all ^l i » Lia-al I ^l 

V 4_ul jjl 4jjjj^5J i4_LcL*i>.V! (jLvoj^l SLo. ( _ ;r 3 Cjlj^je-Ltl j_u G (jSLI 

. j_*Lj joJ I JLA (jjl UJ l~l 4-LO^-JI sULiCl (Jj'j^ I * 1 k « 1 '** . l^ijk.LC I '<2UJ 

% Li^ ***< i u a l^-^i Ll! jj_u jjs .(5Lj_>J1 
^Jl ' ■■■■-»- 9 1 JLA w xLa II a J-SHJ I ^Jjj-Ls ^5 ^jj>.i 5^ja3> i^j-jjL^ 

J iSu a.jjUtl ^Ic (^LojVI SjJajjj/ (jJI i^jj-I cuLaLbl dJJLla nil! j cjU 

I jjj i a 2 a i ( _ ;r jjm 4xjJlC Liji^^/ ^^Ijlu aJLajLa d j n lr Cj^ *s i"i a 

. L&j-al I m i n m cjLcIjIo>VI ( _^-<-«- a Uj-i-^ ^> i n i djolr j! 4-ii7 1 1' La j-!aj 

5uJLi S_LJpJI jjjt^" (jJI iSjlSjJI (jJI i<Lp-jaJI ^Jl 4j>-L>JI (j-<i$J o^ 3 ! L^* 
4-*Lul i n'l^ (j-^J J^*-^ 5-iUr*i i nVI (jlr jjLaJI (Jj-><-!I 4xi j~ ^Ir JjulII 

w I c J n*i i"i" SjLjJL>- ^ a i ula ( -J ic- £ ^!-^- a ^-m-i (J*-iILi i— J Lajj (jjl J- 0 ^' 
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4_ig,LaJLvVI 3j_£>-VI (j_a <_<J Lagj (jjl j_a^/lijlj_aJI jUsjV 3jjJL>. (jjijjLiLa 
tp j I tl tl ^—^5 (JJ ^ 1 C~^~ > * l ~~ 1 ^~ l - JJ J-^- 1 5 CjLujLlui ^ i t (jl d j i nlj i ullj 

2_j_c. LoJLjj. I olj.si (jJI Jj^tjj (ji iS_JjjJlj 5jL>J.I 5 aJkjVl j , \l , V.aVI j 
1(^1 jJ! sL^ljjl jj La j (jl I j " La i j-i j_i^jL«Jk! L^>.jJj-cSj<JI (jL^ul g-jlaj ' 
C)Lt.ul j i ii tl Ls-j-Usj (_Ls^l ol-^ iiil-Jj ^"1 Lalm (jjjjLa-ij 

tiLLS-^J^SaJI iLujijtJI SjjiJ! I^Tki" (j^JI 2_ajVl 4jJL«1 2_a t }La >£Vl 2-Ludl 
(J-tfllLuiXI (jl LtLLs t(j^£Li (jl c_t^_i La JL>. 4jr JI IjL&j ^^ycLu^aJI £_aIL>JU Sjjj 

. LiLuul ;jl i n iVI ^IjLa I Lc w S jj i ■■ 

, - 1 1 ,1 Laj 1 1 a i Lij^j Lt 4j*_u-£ Lj-maj ^1 j j i""t CjL-uI j i nil ^j^*; (jl j-^. 
j_jjJaJLtl ijjjjiaj (Jj isLcj-i jjju>. jjLso LljIj ( _ ;r 3 O i .nt i(jL^ij^>L) ^j-jSLII 

u ii i ->JI p I « ' ^ l_L>V i l_J L&LjS/I LoLi>.l (jjSLj (jl jljj_i-j»LiII 

lJ7 -£j'^\ OjjJaJ (j£. (jita 4J La^L£ p K" l (jl , ,, . LuSLtj i2_aLi!l (_gj uioJI 

(_3^_>Jlj £j_>JI (j_a jjl^ZLo i4_u_uL_u^l i La aj3> I (jl < >.aV1 j^tj 

«Lj_)jJjj ,4_loL>. 4_j_)j-j LjtX I (jL_aj^/l c ^jJ ' 1 1 Laj * Lulj j-aVI 
^ of 2 al< jl Ua'sH L&j_jjj<jj iQ^K uiXI <_u-i^a? <j_a 3 K ui a j-t^a UJ, I (jl i n'tVI 
jl_«_il <l! • (j "' J \) i^j-a £j-«->JI j laj ^ SjjpJI (j^/ t 3 j <i frVl (^ 4jLc 
i4^j>. (jjs 3jjJaL>JI 3Ll>JI l^jjJo (j-i i n-r"l (J-o-KJ (j-o (J^ (S-^J tfjl_iIl£.Li i4_JiLc. 
(_L^ (jl (^ ^J -3 -tij-^l J.'"" ' "tl f_y£ SLpJI i_3j|jJa jljLC.'i/j 

Cj^ ^ *u ,j^ (j-l Uj i i i joJUJI (^ ^-a T iJe-a 
j-j^iaj ,jji j-o^/l 4_iiLalj U . 2 I U 1 1 djbjijjl S^upJI (^-11 2-jjj|^"it| 2_upJ| 
CjVLjcjs f_y£ ^jjJI (jjL»jJI (j^s jLLal (_y£ i—i-JLj/^Ij ,_5jlj-iaJlj CjI i h i uj-a-LI 

.d.ysJlIlj 4iL2iIlj jLuaiaVt 
4jjJ^jj i— IjilaX I (jL^ijVI jl JLC I (^yi 4_ujiL) (JjJ-J (j-a (j-^ 4j| Lblj (^^J 
,3^L>.^/I Jijjjij jLLsl j_i^jL«H ^ai><J,l (_y£ 4 j i <*i I j 4 mhT (j"n»j (_^SLI 
Sj <i" i ii U j-jUlJIj p j S II J ^LaL>- ijj^d (1^-^ I alal J-«-Ilj J^S^Ij 

t ljr llua Qja 4 <i K II 4l<ir>o La JSj JJJL>- (jLuijI jljl^.1 (jjs Jj Vj .^tJjLlII (j^ 

. jjJijJI pJL«JI ^ (jitjjij (j^ b- 5 ^ U3^d 

cLLaJLi_a (j_a jlitj V CjIjLulJI i>JLA (jl '.(Jj2j (jl ^j^* ii! (jSLaj LlAj 
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^ ^ j-jjuj V 1 1 1 (jjl£L11 (j' p j**' 3* j . «(jl i ii tl» 4 a K (j_a Sj-l^aXI jc-£3 

<_3a-4_u (iL'homme de l'Avenir J . *A **,,,. tl (j| , » jlj njLaj^/lj jj . ^.tl 

(jl I u tl L^J ^ ' *"» 3» (jr-*-^ £-^1jJ-J!j j-j1jJlJ1 jj-aAlI 4^1 ( n 4jr 5 1 * i*->L>. (jo-^-S 

isLl>J,Ij 4 »*i a II 4"L>-L>.j iSLl>J! aJJt ( _ ;r 3 ^ jj i a ij i4jj/Ljj 4-ala (jlj lyjilll 
w 2 ■ ' (_J*ta_t-u 4(jl in 4**m* iXj 3j-i-£aHjt_a 5 j 1 i * 4(J_al£L*"J! 

a i ii j IjljJl^- LjL^ijl dJLut (jLi s Lc>V! t tajJI ,j-ai ! j^Jj .(jl£ La£ dilj 

(Jx2j UlX\ (jLljljl j<S-4j/VI 

^^.3 4_LjI_4j/JJ 4-3jl_«_a Ct-» i (jl i h il 4j*o-<J! (j"n«J (_gj-!l (jLijuV! (jl 
4_aL«] " a " J Jlj-J V diLj-iLSLa^! JLa_a (jl_j .(JaJLJ! , ,. . Jj 4 ( J_ <) jtJ! 

j| i«Lj_«_LiIaJI j_ajljJaJI joSLajj (jLjU^! (jl CjjLl!! (j-oj . jlj a" 1 11L1 

d j »j .Utl (j-ul j 211 4*"j3j-*_aj 4 a If ' *-« 2 1 4 L^_aL?o 43l_jJj)J_*_u_4-i ea ^ * j 
Ui^L-uSLa (jl^aJj-u_u>> (J^-aj . Ltia_>J 1 £ljjL"J1 ' 1 (j_a '**■ Lgajfl ^1 (j_a 

w I j_a> ijj-j ^1 jljl *!jj-u i3Ll>JI ojLdi (jLjij^! jjj (jl 

. . *^tW1 ^JjjJaJI 4_i j j 1 ntlj 1 J_fl> ^jLiLd 4_o* (^r^ 1 a " * j rt J 4_a J_aj 4_iLaX 
1 niH^ 4*i^jjt_a (J a i*ii" La_ll 4jl_ul£Lal_] (jLa-uJ^I 43jjt_a (jl i,*l mi (j_a (j_u_jjj 

1 ! Ijl mi 3_lL>.! jJ! ^OLp- («-^-aJ «GVjLaji jJj 1 2^ . 3 ^ . .. A t tt 

cG_t£_a '^jJJ * i"i^iJI jl ' ^jJJ «-uJ I j^ljjJLlJ ^LojJI CjLl)Li sQ^jjla (j! 

.(jj^i-VI ifJjl 1 .1 iiilj£j lAnormal ^gj 1 ..II j_lc. 4£jl . .1 (Jj1><j (j-o 

(jl ^j-Iali 1 lo V itfj^^c ji 4 I gj. joSLaj (jL^uVI (jl^ ii_4jj_aJI (JjiaVLj 

(j^. IjjI-i^5 (j^ >lj-<-u iSjjLiil 1 aj^jgJI ^jLai! 4aj^U.! 4-i L»- *i 1 .iVI '-. ijt"" ' "_' 

^jU*i I II J ,jSLj J«J . ..4^LC SjJ Ir^ll ^A*1^>JL! (j^. jl JJS-I (jLjljl ,j£. jl 4JL;LJ 

.(jiii-ntl (j-^jil cd^LaJLi j? gliyi j_a>L! ^ ,„**i,,iVLi VI 4J ■-.'jr"""-' o' 
Lo jio. (jJI 4^jjuj i^JUJ! liJjaj 4jLa ij_i^>L«I! (jl . iuVI ij»ajJI (jl 1 n'il Lol 

Jj_aj . jj 0 r I j (j 1 . 1 -> ■! J *■> i" i _t 4 1 <3 2 j j J-j i(_Lt3 (_g j ,j-a jiilil 4*iiijii->. (^i^- 
(J^ (ji 4 LujJI i> JJt j-a] (j_o 4J c_4^cjlj I jjl »^ mi T1 (jl :(i(j_il**i mi i il iJlij-iJl )> 

.A^flJ (jl (j^-«J Lji3 La 
w I c j— 13 I'll 4-jjjjj_iiaJI '"'I jJLZlIII (jLtjijVI (_JjJ iljj^jj jLai (JjtaJLij 
I JLA (^jJI ' 2-j-L^aj (ji lau ■ u\ 4j| La^ .^_2_LlLi 4 jlr Jioju 4_aj^La 4_La_jSLi 4lu_JI 
Cj Lxfu-La (jj3 4 in 111I Laj 4_)jl_a ^ \ 1 n (j_a 4^t_*Lil La_a 3j_iJL>. Ij^-t-^ ^JLtJI 
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t^-j-ual (JjloJLj (jL_u_iVl j I '.y-Lij (J_o1 &JJb £j_<aj>. t «L>. Jlj . 4_o* j-^J 

/o_At J-atJLa mi ill . .. A i ^j^j 4^**i ,"i a gajl - OuL^ 
^jjjII 4La-»o ^J-CJ ' d seJj LaJI £j\ <>.al '"It jjLcujVI (_>^3j '(j-* U a5l lajJI 
3^1 » i ntl «Cbtjj iSjUJLa. J*** ^"'^ (jr^ 2^1^", t cLcjJjj ijujuijl 

^jJuu (Jj i4_LujJI 4j! j j ^Luil Lut 5jl » i nlLi i ,jj^2X I jj-ujJj . CjJL>.j Lo_Lj I 
«L*-u_a_] (jr-^J— 1 J icLjl—j-iLSLal Jj a se * (j - ^ ^J-^-*- 1 J^* uJI t-iLl]} L#j 

^L> ' 'j-^i-^'j iOj-uuIJ <j^>- J^j^^ (_p3jjL>s ^Lvoj^La i5!ljJl>J! cjLkjijjJ,! 
systemes 3_i£.Lii>.VI ^oJiil! jjjLj ,j-a p 1 . .n j«J 4jLa iJjLs. I -i j aj w i aAIll 
f) oJajo (^yl^. J-sjlj 4j ■ ta-peJ La JSLfl .^LjjJIj JjJti! LjLo-l S-i^Lill socisux 
tjr II £_aH_>Jt1 aI ' 5 )l .^J-oI^jlII dJJj «lLsj>. t ' eaie uJI CjLo^JLUj diljlll 

tpl < a i gajcJ ^^J! ^J-ojlII 4jj^>oj i^Lill j-u£j j-u£ L^jLj^" i u a dil 2 Ja 

(_p3jLiLLll jl (jia^LnJ! (j_o jL*jlj iJj^jljjJi! (_L«j(JLi (jLvajV! Jj^jlj 
i4_oj^/ fj j itjJ.1 j SLaJI (_psjj>3j n_gj£LiI! JjulIIj ^jjlJ! (J-«-«J! (j-u Jt'iiU 

.4_o*j)jJI ^_loJIj 

jj^o-LJI (jjs j_uSLII fjS (jjl Sj-i^sLnil 4_uLcajVI ^ j i aae uJI '*» 

p se "1 1 ^jt ^jl i ii )V1 Laj i I V ^J_al fiL*_uj 

jGJIj uuJ (_g jJI jujitjJIj i Lg-ilc I uuJ (_yjJI c ^i>^' Jj- 1 • J-^ O -0 ^ J a 
j uajJI I JLA *Lul ,j_o ^jt^" ■ uj V i^jJI n Mill ^^Lc^l j itfLaJlj MjjJI 

La laJ . 0 ,1 ,„ll ji^L^I 

^J-^aJI ( uL>J1 J-Aj icLuL_u_)Vl d j LeaJe uJI < <_)i jjk jj-* < i-iL>. J[j-C ^^jJI 1jJL<i-C 

1j_jl_4lLj_u! J_i i^j^^l c-<jlj^Jl lj_(_ul_tj ^-iSLl i3_jLc.jJLi ^jj^*"'^ i>;r £j1j^1 
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ljLjSI (jl 'er^y ^ I j-* o^J iSj^sLs. jLtji 4J J^LSill (jLoj^l j . }LaL£la 
(jL^Lj^/La . (jL^u'^! JH^. (jjjSill 1 1 j « jj-ujJ j^lkjJIj li^e-Jlj i43jjlU JjLj/j 

i 'I mi 11 w 1 c 4_L&j i_ijjjGj ">j-^c Jl^ 3 ' o-'l ""' 1 (2>^ J-f^ J( -^' w 3 

. t ljI 3^-11 S^JuLLa ^ ' aa.se ^ 1 1 5j i 1 j-t-^Lt-U (jLuoj^M ^ ' aie "- a 

(j _L«_j 5 j , ^ ^- II ( ^ (jj'j^JI 'j-* ' J * '*' *^_3 Equilibree 4-jjl^ILa LgJSU 
i4_o~j|jj i4_uJljj 4-lI3j i4jj£Ls (j_o L^jLo jJLo 43^ (jAj ' ^-^^V I cr 3 Oj' J-^' 
^jl uuVI 1 JLA Jiua 4_uj_u {j\ ^£ Ltiajt i *1 mi (J-^J • ^ ' ^ 4_uil_>J!j ^Jj 
CjLa^JLa ^jji^. JaLijtl! ^ * i uJ 4_ujHj 4_u_uL_ui 4_)Lc. d j i aie uJI 4^>.^J1 

(jj_aJI I jtj i ii (_gjJ! Jij mi ill (jLvaj'iM (j! Jj . L^JLu ^sr- i ii iU ja£.l_uJI 

43 Lev 43L2UI j («i«JI 

4_lC 

^ ii n ill (JLiSLJ! JL>. \jJt JlLa .J-alSLjJI <J^>-i ^j-a ^ <a"i i nil ^J_<j_»-I1 

LiCj-o flj^ '^rh 1 Cr 3 l£>**^' ^ ^!- :>, ^' CjLoI£LII tfj-;!-*-! i^j-II i Jij mi iU 
i>J_Aj . 4.J-3 L-J^e_j (_gjJI ■ La j — I I (j_o 4_aj^LJ! Cj Lj^-^JojSill ! <— -1 1 1 lual 
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ijluuUI jjjiCLOg UpgJjjuJI 

4 « j j-la 11 CilxLaliLa Jp^J i<— <u£ill (jyl^. ijj-«jJI (^t^ j-iL2-!l (jL^uVI 

J j~ ui a ( _ ;r ^ J-aLlJI LaJ_t£. LuL^j ^Cu Ltj^Vj (jl i ISj ui3 

4 j g Ull 5jl ' ga >■ 1 1 • • • ^"tj ^j-a ^jLx.ujVI C. J _<3j > » (jH-^ 4jj^laJI 4jL>.jJI 

LaLx-i 'O- 3 ! J-^L>JI ojSjJI ^1 cLlcLL^JI 5jI iaa*I I j-^. i 4-jj>.^J jjSijJ I J 
(jLSLa I JLli dJLcji (j^J (<sJj il—kSjj (jl£La SLpJI £JL& (^,3 (J-ujJ 

■ %.':.< <j_o 4_lSL<u i_gjJ! i<LLa JLjJljJI 2 lllj i4i!l - I lac (j flllJ i_3j|_)_taJI 

(j! VI ijJcj^j (j-o 4_ii« JlS (_gjJI J^LkJI Sjjj^j (_y3 J i ii ->«J Lo lj_u£ j_^L«Jkl 
i4 T uL_ a jVI Jj| ,'^Atl JjJLjJI (jL^ijVI I JJt i. , i m~<j (jL jjJ i^aJI jJLaJ J^Vl 
'.(^Vl (Jlj i ii II Uj-m-aj] (JLjju dJJj iSjJLlLSjJI 4_lSL>JI (j-uljJiJI J-JJJJ 

2 j 'iM ^ ^ M tl ^ £-*j>JI ^Jl JjJ^>JI (jL^ijVI Jjjl^JI (J^-j-II Jl»c jJ I iLo 
j<s_L«JI J^J-J j-i^sLkJII J^>.j_II «Lj_iLj|j (^yjljLjJI tjl i ii tVI L^_i ' a i a3l (jyjJI 
Pouvoir 2 taj ' all ^1 sUilajj '2 c I ' i all Jjlj Laj 2 c I i i all (J^-j i Li^jJjJSLiJ I j 

JgJLj l_L* SSj-^Uil l_L»-jJjjSLlII L^j slip- (jlII SJajLiJI 4SLL»j (jLI 

.jjj Vj (^Lu V ^1 SOjlSLII lL7 3ljVl 
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j se 1 a J £ ui j JjUu 1 glr a > 5j la Biologie 

L_lj j-d-i La ijjjLj ^-jLu 1 4-jj-tTu-iJ 1 d ♦ < ■ U. U 1 *> ^ g 3 
_}L*_j^M (jj p g all 1 J-A j_lu ( _- f Ii-I1 fCJ-oil 1 ^"t^^\l ^ 

^ ■ L«Q| ^jt JlJLJ fiLt^Li* tjJjLt-aTlJI (jj-ll 3jJ)J_JaJL 

<J j^tlJ L I jj Leaser ^j-^ ' <— J-^ I ijr^ f**'*^ ' (J Lt-tTuJ 1 
^^LjlII 3 A 1 1 J^>. (^jJI j_A La Biologie moderne 

(j-uSLau La £_<£bs_a ^5 3 J_jL_oJ1 |jL_uJ^M 3jj_4-sd £j\ 
^L^-^JjjJuij ij_<jIL>»Il 4^L2j Jl£Lit j-sl^H ^ 

t 4_lj>. jj j-l-J 1 Sj^itll 4_uL_u_]^M p-L^JJ (j j ^ ' ^ U I Jul) 
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1j-u£j . 4_ij>» jJ^_uJ 1 ^Ljtjl jj-o Jutj j-t^L*_U 3L_>J1 ^JjlI ^JJ>.^LjJ 

^ jJLtJI ^jLSLo 4-j-i L 2 1 r<-j-SJJ jjjuJ <ULi» : jj^aj <l^>.j Jt^-t-uj Lo 

4 i i ii i ILi J* ■ la * * V IjLA ^jl ^jyl^. j ■'*■'* ^jL_oJ! QjJiJI J_La ^oJLftJ 1 ^_a_i <J^L>. 

^j>.^J^_laJ1 j-jSLajJI (^jj-Ls (ji LiJJIi tcu£^l i nil ^oLlII 1 . . ^ j 3L»_>J1 pjt*t 

^jJijl ^jt jj-a (Q^J-^ C"^" 'p»^'' I jcjljjl ^1 a" /b*$\ 4_La_ufc O. 

(jl i_dJj .Adaptations ol ^j^" jl Fonctions < LSI Laj p . ..1 
j j i"m 4jLa n_kjSj<J! Lo I . 4-a_i3 i3_9^ 3 Jj Loll j 3 Jjla J n jaLu La£ 
jjutlLa . Environnements CjLLljJI <j-a LLula Lc^j 1- < 1 iiLo cLLlij ^J^-J t^l 
cjLi! _oj->«J 4 j 1 11 ilLi (jjjL2j V SjjjJ! 4-a_i3j i4jJ|jJ! I j~ 1 j a ^li_o cjLjjLS^J! ( _ ;r a 

5LLjj_UaJI ^lj-a^/1 £j_cJ 3_<JLc 3-».jJij ' fljSuJ (>J>J! , 3 n I k 1 1 SJLiJI 

(w ? ' "*'.'*0 UJL>^'- L ' t T. L W a 400 jj-tj La cUI ^Jal £-23 JjJLajs ' tulajllal jjS ^J-t' 

. o^Ae*^ 800 

<."ill<* J jjU'tl d jl ^r- .j jja II s Lilaj^s^L! Oo-j-ilu JLS "(jiJj'- 5 " " *'** 
-L^Jt_ujj>. J^Li jcJ ^jl-fiLuL-uj^l jCJ-ill a&jlA {j\ !i! . < Jpa ^ d K Mil j^*T Ij uaJLc 

j^j ilj^^/lj (J .•VaSH) , 1 n'l^l ijjjl 1 ntl JlSLil t^ruj i3_iJij J^^/l S^LJj 

!^jJI La j^Us^l (j? ^LOiiV! Jj>.l j^a LJ JLl V 

L^Li. 

(j-a j_iJ_j I j 1 la « a 4_uLjjjVI i—al-L&^'Ls 1 La <_2Jlg_> LgjS^Lc LgJ-i 
JlLtcj ^Ij iSLpJI Jlj^ (j aj ' ^1 ( _ ;r 3 SjuiJ! 4jlILJ! 4_j^.^I^ t l ; J! CjLi£.jJI 

.JjLClLlLl U) L^3 J Lu_aAjt 

(j;^ 1*11 1 1 1 jj t^" 1 1 uuVi jcSL^tjJ! {j\ nM «jJJo_a ^jLaj-j.A)) ^J-aX. Jl^J 

4— t -a— Lj ( j-a I o-g-ii-C Ij-Ia La (j-ujJiJ i4_ujLuJ1j ^L^jJI : La_A ^j*"< a • * Li 5j * rt 

Jl^Jjj . LjJLa. La-A La ^JJ LlLoJ ^^o- (jJUJt -UU,^.VI 3_lL*C. J>Li. 
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fr.iJl.uiJUl p-iiLllg 6 j it) Inn J I &_LpgJg_uJI Sjgill 

J « a J J*C NiTi 4-uLcaj^M ^ j i aje uJI j! dUj t^^jLuJaJI yLalaj a VI £jj^3a-a-s 

,3^>ill ' ala. (j-a£Lj ^ A I" ^. t I jj^sUcjI/^/I ^fl «CjI_uj>J!» <j1_i j_uSLII 4-il u'i}\ 

J! A i inlll (jjj uiaJI Cilj ! i nil I CjLjjLiLal] 4j*_ujj 

Tr-iVLl V a (_^Lie-Jul JLs-!j £aj (j-a (_yjJI «CjLLl>JI>> DNA 

<_sVT Sj Mit* ^IjjJ Acides amines 3_<_L<_a^! <_p=>aji->J! SjjLiLa ^1 

4— lj 1— t-o— l^ J I «L>.jt (j| :^o_u3aj (^-lj < ^ u >i U CjLj_LuJ)j»aJ1 jj-* 

.j_uSj cjLa^tli-V! j t ^ 1 1 T t jj-V 'genotypes «cjI_Ll>JI» cjLuijiJ 3j. .iL-u^fl 

4j*jli CjJlxj JlS 4jLs i jlj^^/l <j-U CjLs^Lo-I <j_a ■ U-w\l j La (. ilf I Lai 
(j-a Cj Lj_a ^ ' ga * 4_!L>. I 1 ! Cj 1 j-jJljJ ! ^j_a 4_o_LL»_a Cj Lc j_aj?e_a Jl ^aJ 

( _ ;r i aSLscIiLI 3-jj-LtaX I ((CjLujcJLI)) ^LajvV! JJijlJI q\ ij^>- i«Cj[1jl>J\ » 
i4_jl_j^>. (Jl^o-la (jL*_u_i^M p i n ^. L_^_jJ1 ^Lijt_] ^jyJ-JI Cj Lj_Lujij-aJ 1 ^ui^. 

i i 1 1" (jL^ LjI ^ij-2JI j-jJl23 I * i j~ V LgJSLl iCjLUjj^^jJ! ^LilLj 

3l_L>J1 ^1 air (J^*- 1 ^'U t * ££_}L»_a jj-a JLlV LlA (j-aj . ^a-jJLJI 

^ I r llj J_&3U u fllaJI LjjjjLsoj ((jjj^Lc. j«JL«JI j^jjlJ Jls. ^Ir) 

^LSL>.V1 (J,-!! J ' eaJ 0?^* 1 (£j '"" 1 ^ O "' f " > ^^ 4^L^ (J a uU il fiLuljj I 

Llcjj 4j«_i_lL3 JA>j V 4^}**( i^i tl (( Cj Lu_tkJ Ld » . ^)L(_uJ^L! ( a-o >"n \ 1 ) cLaLftJI 
(j^a JLj^-I J>L>. j»La ^yLijJaJI --lAU.^VI ^? jLlcLi i<_ i i t_gj uijJI 
«CjI_Lj_>J1 » ^j_a CjLc ^_aj?e-a jt «CjLLo^ » 3_)1 »i L^aj * i J_>JL! ji^JaqJI 
(jlr Ja LoaJ I ^LlILj i Jlj^J! jjLCj 3-ji-aX. - Laj uiJu LaLaj iajvLi ,jS^j 

2 » j .Utl t l_LJ 3 j i .iL-u^fl jjL^jJI Les critersj_uL«Ji.l (jLa iljuk ^Ir j 

:OuL^ ui itl 

Lx-jIj (jL£ 3^tjjJ.I SLljJI j j Vj i^jja^ Laib 3^>«I! i^^uVl 
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(jl j^jJLi j_jJL>.j .j-iiil 4jl3|_lI! Cj!jLlo.V!j ii—iLso'iMj cr^J-' 
d ->■ ,^tl j o j i ii cLlLSjlIIj <Lul o i n-»J1 » 1 3 T »- JL ^ ^>J1 '. (J o mi" cLojLUI 

j-jjJIj ^LSLii! jliJIj ..-k-tiL-Jl ^ SjjLiJIj ola_jJ! *L£jJtj .aUSLII 
4 ijr j1j^J1 p^j^ T lU *^>>>-»- 1 cjLqj-£iJ1 0 jla jj- 0 Li? o' 4 1 Jut (jj-txj jj-ujJj . clLuJJI 

(jl tf_yij^\ Cj^iiUI '"'I a i taJI JUJLao ( _ ;r 3 SjJLi (Ji.jG3 « Cj LLl>J I » 
Lai . (Jl^ Mg^> mi itl c Lu_u_ujJ! (_^ajL-£l^JI (jj3 (_j_A tuSgJI SjJuzJI 

(2>jj^>.VI 4_t_a_Lo (jLs-cl Ijjj^J- La^J (jLa £j!>" L^-'J iJ-oLdl.! (j-^ 1 -" 

. «L^jJ! -S^J-J OJ- 5 ^ J^.'J^ Laj ^ <1 -'- : ? , -'' mm 1 1 4ljL*J! j^iaj (j-a 4jljLlII 
daJLua d*J>o m^ mi itl jjt^"tl 4_lL^c ^£ < " . ^" ■ \ \ jL9 4_ui_jJl1I lUjI a t all 0JLA (jl 
4_j_u_uj jjt^"ti cLlLjX. ^a p jpa \\ (jl . (j^Io^LJI JujJjj . w »-uiajl g I ala < -*->V1 
I jj-^ jjj Sjja w Lajj Lg-iSL! Cj!j_JuJ| iijLso V 4-LljJI jji dll j ii_2j|j_LaJ| <_ n«v 

.Selection ; I ala i oVI <LJUj<J (j^ rih^e-a 
CjJ)J-fl> CU^p- 'j-f^ Lb^lHi-l L-oJlbej pJLc (^ (j "n» t j^^jJI <j^*-i 

(jl ^1 (j" t a jUxgJ.1 I JLA (^ (_L«-«J! '"'J Lxjs <_3jjJiJI ^ « j j La I Lagla 

«L2jjI (jlr (jLcl ti^o- uaLtl (^ (jl i n'lj-U SjjLa I j> (jL^ ^IjjlkJ! til^LoJ! 

( _ ;r 3 ibijilll (J^iAj 4_uljjjti! (jl (j^uy V IjUk (jLa i«Li£.L«_L>.VI 43lj_L«-aj sLjL^j) 
(_Li^sj J-2J . Ij_lojG (_fj^lj LCj3 juil LaJjlj Laj 4jjjJI (JjLLill i>J)Jl^j pJLc 
iiLuljJmJI cQaj-lLs jl (^jJI j lalll JUu (j_a 1*m mi 4_iiaju Lo 4jL^Ju (jL-oj^/l 
4>^J' I J JJ^j" 3-iLclj 4_u!jJL«JLl (j-al i ."ill (jSLiil (j^s ^ j l aJ Ca> 

(_j-3 a\ JLc Lx-a j-i^l 4jJI L<_l>.L>. (j-u^j (_g jJI pluJLa i^n~-r n\] 4jl3Li Cj! 
i-l!ljj>ij (_gjJ! Environnement 4-lj-jJt j-jjLj pi^. j-A t Jj?" . A,\ 

JlJ J_lj (j-a V J_l 4j-j_l J_J j-J^>. J-oj 4 cbtC JUs 4a_u (^y^ (j"u* 1 ' fl-O 

4_jj_j_ 1 ^j_o 5J| 1 11 a 4_L^ dilj ' a I 1 aj . I j-^N c (jSLxj V 42jjJaj Lijijlj^s 
(_gj mi j II jj_La_lJI sLxjvjj JuLc Lttjl uf I t-i^aj (jLvujVI pJ^J i—SljutV 
jl (jLjiJ^I 4_ia j 1 eaj i!JljJl>. Ij-c-^c (jj-2J! I Jut (^ Lilio JLaa i(J^SxmXI 
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6,iJl,uiJUI pjiLllg 6 j.iolanJI &_LpgJg-uJI SjgoJI 



i L^I^Lj CjU^o-l>JI iJULa-ua Jj*C i"i" i4jljaJI i^jLlL ^JuilUI jjj_<jJ! ^ 2 j ■ Wis 

'"' *^->- jj^J (J^-^J ^ o flJIj 4_La_L>JI 4_t-£sL>.j » io_l>JI L^Lll<sI JL>.jIj 

J'"'" N ' a a a dJJj ^1 Lij-Jul Li^ pJUJI <Ljj-il!l Cj^I£LAa ,j-a 

. JjjLt-u 

jL£ul dol JlIs . 4jj mm II jjLCjJI oLlUjlj 3 ) c I i -»" 1 1 «Q£jj<-a Lai 
4^ujLJ! ^ J l eaj (jl (jr^l , J , ,.1 I ^3 t_i_ufcjjl (JLto-V! C-JjcTJ JjLi-uaJI 

JuIloJU 

^ .(jj^tXlj (jj-Aj-Uiil 

w I c SjjLa iCjI_Lj_>J! (j_a 4_Lsjcj Ij^3~° i_P**^J t* 1 "">^ (* 1 " 0' 
«CjLu_>JI )) fj\ J i**< < nl ^-1 laj 1 ul ^ ^jJI pLtJI (jl (jr^ i«Lu_ol_La «LLu ^3 pjl < u jj taj 
i aLtalllj v^jLUaj^J! ^Lul (jJLc 43jJL3 (jJI 4^LUs^Li I fl-w^Lt-al 5 i j U . 1 1 

4* s^_j_3tJ! ^j_a Lkali* ^aJe-aJI C^jHj CjV^Lj_u {jja Cj\j Tc^JLI 4jj mm II 

. d i i<tL>. ^>«J jjj-^ (^_L>J1 cLcljjj tp i n-»J1 ^J^" ^l>-?*! ' ' tl)^- 4 -^ 

^jl w * c i . (^hjj * ^3 JL>.1^aJI (jj-aJl ^Ua ^ 4jr 3 ^Ljt£ JjjJijtjJI J^SLa-a 
tjl J ( nl j^)^ J-^-i ^ L-o «L>.1 A^j ui itl ^J*'r**K n L^jLa_J_LLajJ 4_uiLlI1 CjI m i n~>-**(tl 
Cjjf. I '*-->" (_gjJI (_£j_ZJI w « j j La II - I A t-» ■ ^.Vl ( _ ;r Lc j taj i uJ ^Lll2 » LaLa-^a I 

(jjSij jo_i3 4jI S^^LcaJ^! jj tali 1 1 jJI ^-i^ J-^' (-3 1 Juki (jjSij (ji fj * j m I jLa 
(j^s! jjJ! (j-uL>3 ^Jaj i ■■ ' j«J I jl La i_3 JUk _ 4;=e - 1 j* J-2HJI (_>" LliSLo-i I lac I 

ji^ '(_Lu-a 4J ,3 j i in pJ pJLc ( _ ;r a < n jjjijJ! (jLcoj^l mi ill j-jLCj 

(j-C O-se-jAJ 5 J i " i ii a Cj|^j_i jl t (_gj ui J 1 1 g_o_cJU 4_jjLSj 'La-J^ sLaljuk^/ 

l^I jlaVI jLpi-l ^ ^l^i ,1^1 (j^s pJUJI ^ (jLSLa J^^j (jjl ju >la .cjI jJI 

Cj Lla 1_lIL>. I ^__j_aj>JI ^jjl^. pUjtHjj i4_aj^UI 4_u_uLt_u^l p_LaJlj i4_j^LJI 

4j|j^J| cL*_oJlJlA pi Jail * Jjljtjj La cLt-aL>.j ^^aill i>JLA ^1 JL^-"i i nl ^.^au-o J_Us 
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ijluuUI jjjiCLOg LipgJjjjJI 

^LOaJ! (j_a j_pSL!l JaJj 

cflt-L jv - £j-a »1 o 1 *]\ » )jL>»J ^j^ 1 * ) ^-J^ ijr^ (J-*^- 1 j LajJI (jLi (jj ' «j 

(jl ^Lt3 CjJls. JlSj .(JjjLlI! ' " sfcJ 1 4 Ij i uj 4J (J-u-lJ «Lj 3j_<I/Li ^ »j Jail 
O"'! sLsLLaj ^jjs (J-«-*j 4-uLtajj_i Cj \j u V a (_£jJL>J! jjjiJj-j^ 

CjLVjJIj iLuLtaJ^-U U_a 1978 fLc j£j_U ^ <j;GLaLc (jujj ( u Cj ^_a 

. L$JL\alj 

i>j_a j-jJ-j (ji <j-° j«JL«J! ( _ ;r i 4-j.j-jJ! »l air (_£jJ La^i. liULuk (jl L»£ 

i_!jL*J! (ji^. (Jj->«J! L$J i-£Jj3 (jl I gjl S-ulaJJ 4jj! jJ! 3'-^-' Cr^ t "" J 

^ j i II ( _ ;r 3 (Jii- (^1 ^ 3jUJL>. Lai i ir-ilj LcIjjI Jj-u LaJ_t£. 

(jL£ i_al i <Mj £j ^ji (jlr SjLjJLsJI i_al i ir^Vlj ^1 ^j^/l w « laj <i-iit-i i^yoxtaJI 
Lg-CI J-ilj 'Lp'^l CjLuLSJ! (j-a j_uSLII diVijus j_jjjti3 ( _ ;r 3 ^Lt jjj L#J 

(JI j-v. 2 1 SLljv (j I c I j La 3. JljI/I ( _ ;r 3 4jIj^JI 4-<-ujLltt> jLUJ 

. L^j^l 'C i"i aj 4jjjjJI 4^LLaJI (jja 4lxflX I 

( _ ;r Lc Loir ^jVI Sjjl^ £ ^-°LiI' JjjJI cj^J ^- *STj I j <i If SjsJi2Ilil 

(^1 L<-i-ajv LijJLaj Lx^J j j Sj V (_£ jjl jl m" i nVI (JK (j-a I JjJL>. ^1 *C ,"i 
SoljijlaaJI ijJLA (JJa ( _ ;r 3 cLuL^uVI SLpJI Q^'C" < u i_ aj^ ijjl i ."ill 

^_5_iJI (jl itiii SsLj_>JI (ji_jl jJa cj-^J d aL> j_Li- jCuj 4i!l jjj Lh>^ 

4iila j iSixll ( _ ;r Li (_ji^. d a ' ■■*"' (_j-3 JJJJ 4jI jl 4jIj^Ij ^ maj ' ' 

. (_LoHjtA j_lC j_al 

(_Jjj>.^/I ^u-2-JI (jLaj^j Ji^ (j^"j 1 "L*-"^ <j^-*i^ (j 1 " 1 (jLuuVI (jl jJjjj 
SjLuJ Jjj < .i ^ia . (_gjj_i!l i_aj£jJI S^j^j (jil i ujVI ^_5-"JI • I ^ *J 5^Lc 
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6,iJl,uiJUI poaJIg 6 j.iolanJI &_LpgJg-uJI SjjjjJI 

<13jjLaj tj uiA\ (j-u CjLa^Lo-V! (J^2j j jjlj La Jy>-J VI p j d II tfJLfli 
<L>.^j mi ill S^LoSLl d g frl niq^ , ">1 A , ^.tl ^c^JlLo (j-uLiI «LajJL (jl jjSL^j Lo 



4_4-i Li* cL^Lflj j-u_<u I JL>. < tJti^aJI jj-* (jl I JLA £yz Uju ^_<jj>.I ^JLjlII 4jr 5 

i L^j La.ua I (j^uj ' L^- > *^-'-- 5 jj l^Juj^lj (jj^JI (jj^ uuJI (JJ-2JI 

i_3jjjtll (j I (<ic.jJI ' jljjl^JI j j<u jlHII ' ^j'^j j-- 3 ^-" J^Lcu L^j^ 

^J* a 1 L<u4 j^liCI (j^jj uu 11 pjSjJ! 4jr 5 (jjjtitj Vj << (jjijJij Li j-uju V ^tjjLlII (jl» 
(jr^ £ *- J *-dJ^ Cr-^ ''J- 3 (Jj^ ^H 1 *-^ Q-±J '~" * ^ («JLl3 ijJLi^s! pjSj (_gL> 

Q$J-£ 4 i h q (_L^3 La (jJI (JjtilLl Ltjjjjs. Cjjdal 43jj<JJ {_ya cLtlalj n <i Q 

.^1405 ^Lc jlju j La ' I i_jL£L!! jLiil juLc 

Lla^Lac rt j itfjlc £JLtaj *j j i a a J j < n (j^J (jl ^Lti I j| ^jJI pJLuJ! q\ 

mi j II £_*I>J.! tilj^cj jJI IjloII i(_,-ILUI I jull (j-^*^ o' 

(JjjLxjiI (j^S»J (jl Ij-Aj t^\^— i^V! J ■ -*» C 4 xijJLgSLlI ttlaLuJI jLi^jl JLLa 

l 3J a _LaJ| (<i£L=tj *L3jj>II JjJu VI (j-lcI -i">t 4JjLSJI Isjjdl jj* JjuJI 

(j il J 1 q j It- 1 I L^jaju^S CjLul (jyinJ (jl (ji^-<U V iL3jJ(J(l (J ^J*" 1 ' (j^ 

^j^"*-** 3jj(j-tiaj (jj * ***' 2 » Lc JU£. jjjjJjLs (jj 3e -*- ua ^ p j tiJJli 1 j^* a > (jl j ui itl 
t _ Jr JLjJL I (_^l 3JI (_^L>JI ciJIjjVlj cU^jLiJI c_!jLajJI J!>L>. (j^s (jjjj>.VI px.lj_a 
O a t. 36 0 **' ^ ^LiLs pijtJI (j^^^J (jLj d JLtaXI (jl .^jjia^s ^ 1 j^jSLoj (jj^Lc 
q Be d 11 jJjLULa ^LjlJI J-vi-JtJI qju\-uj\ (j^^^J (jL) 4jJLL~ta t4Jal 1 u u 

dil j tiJIjjVI j 4iL2iII j (^c^ILi p 1 lilj Mijtl (jjs JSLI Jy. 1 nil (3^-^' 

^ 0 I ll" CaJC 1 1^*1 (jy^JI (jy^ cLdJjJaJI J>JL^J ^LtJI ^*l3&AU cLuajjJtll cL^Jjm (jl 
4_Ljl I il iVl ftU^SJI (j 1 C LfllJ_LjG JLO J_lSLfljJlj 43jJlil (_^2wt3 (jl 

4jj/JLLfli» 3'-^- > - 1 cr^ ~U^>L>.j nj^Ls-LxIl »l oUII Ij 1 11 4_l3^L>.VIj 4j^ji>Jlj 
^•LLeaj 4j3j-3la (JSLtHi (jr^ f s -^^j-?-'- a (J Jt - >1 ^ < L^Lojjlajj 5^-iIgL>J I «CjLLl>JI 

: Lutj joJL«JI LsjtLulu (jjjjsl jjji jij V cdJ jJj ijjj/Li!! La>jJal uiA 4^ju 

' ea 1 Li Ci i imI (jLcujVI (jl p j d * ^^ri^^ (j— .4^jjlLIj ' la-jlsajelLJI 

<tjli jlj. 1 n-»JL9 t oLil 1 .i-» J)jj=js I ;UU^ (j^SLj V ij^JLULij iSJUL^ 
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(jLuuUI jjuao$ LipgJjjjJI 

a ^ ^- , Vitt i"iU (jSLI iSjjjLX-aj ^J>^ J-*^ ^ 1^ a J- 3 ^ ^-iSLuSo tLLaj» 

L$J jS~t-t-i £j\ i_Ljy_i_3 SjjJLx-aj ^i>-5^ I."' 1 11 A LuLl*. (JS i"i_i (_gjJ! liljl mil 
^_l^J1 ^ o ' * ^yllJ 1 d q-ilajtll CjLiJt_u1jILi_oV! ij-uSL) ^ j " j t- j^l 1 La La 

2 jjj Li£jl i .1 L^j J-Jujj ^ylll cjLje-ulj". .iVI ( _ ;r A p-utlLa .Les Valeurs 
^_Lc j j ,„ ' t(- pJlj .a^L^I oLsMjlJI J& <>Jj aJLLiJI j.^ JSLUI 

d . j , U II tcL_L.il I n iVI 4jlj_J__U ^_<iS_o Uj^>" (j^l J-JJJLJ l_L& (j-SJ 

Jj_>. d A , ,, I A II l-SjJlU jl^_»JI (jj- jo__jJI .(jL___i^>U 4-l^._jJj-lJI 

(jJI S I jLa ,j_a 4_J.>L>J.I ^La ((clajjll ,j_a . La a ■ jji (jSUj V pjill (jW 

p I c A j a. (j_o Luij cLLaJLiLtLi p i ujj i '11 1 m (jl c-lkj i— ij£ 
' "'I d Ltf3 jj-* p J ^ ^ U" - ^] tl)'" * Lol_4-l p j ^ ' (jl 1 nlr (jl ]}l t(jj^ UUtJl (jjJLll 

^jU" , ,, i LLZd icLajjtil i.St jll <U-mlJlj (JL>JI ijjt VjS «(_gj-«iijJI (jjil>JI 

p_Loll (jl_i j^paljILaVI (jl ^_Ua^_L9 iLlLI]} J^*-il La ijr ll jl^_>JLi Jul<jj (jl 
. jjaljjl 4_«_Lj_LaJ (^_LaL>. f \j tu ■ "tj i^jjj "!'*» I Laj» jjt 3-3jjl1I 4 L2j 1 ■■ a 
S IjLa 1 1 j t£ i.Sti t q\ f^jll JL>- V cLSjjiil (jl ( _ ;r a djgUtl d ^j^-.tl'a 

■ 4 r} uxj&, it J^-><J! Jj-^j c?-^ 5 " liO"*- 0 I- 5 Ui^J * 
cGjj-Laj liljl 1 ntLi V! « jjk Lo»jl « I jLa» p U"n i<_3jju (ji p U"n V Lul 
L&JJlxj LALUalLaxj 1 1 1 (jl 1 ijlr c_4j*j (_^<J1 cL2j^laJI ^La ilLLI jjj i4_ujLa 
La cL3j-»_a (Jj 1 1 n ^3 Ltiljtj 4_u_uLt_ul 4_jjj-Laj 
p_^_iV i«Lj_2_L>JI p^j^Lta Qjt i i^-ij 1 Lulj p^-a_L3 Q^ril-ttj j_JojJI (j! 
( _ ;r lJI (_LjL<j/jJLi 4_3jjl1I (JjjJaj 1 d »j .Utl pSLitlll ^c-i p^JLol UJ J * J.' 
Ll! dim "itLi cLls-jJj^u Sjjj_Ua cLSjjiil (jjj Ul3 i,_Jjj>.^l CjLiI^jj>JI I jl i uJ 
LLaLtLa ,j-a pjti d^^J^LJI SjjfUl cr^ &±^' t3^~3 ' ^- i ^ JL ^ 

£yi LULo-Vj 

CuAuua \ J_^3 i 4jj-tHiJ <L*_u_Li£^ LuAj-tla jj 1 l_U Lc 4j 1 t Lb 1 

«Gl J_j ' . i c ^ **' ! I t jJLiI cLLSLI uijJI tl)j-2JI d ^ ^ 1 J j) cL»_l^1j ^jL-uj^l 

1 JJt tJT ^ j i .i s ^jl i La a£ ijr A K uiXI J '^**' mil ^1 «L>. jib i4_Lo p U" r'^ 
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6,iJl,uiJUI p-iiLllg 6 j it) Inn J I o^gjgjjjl Sjgill 
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(j^o 4JL1LU! (o-j-ill (^>c ^LajJIj 1 jJ jj^ll I 

q «-> CjJLalLi (_gjJ! (Lu>-jJ^-uJ!) «Lo-VI j«ijL3 
jj_a La ^J-ij it—lLlSLI! \jJt ^jlS 43ljjc_Laj sL*-a^La 

3 K uiXI (jSLI Mijtl 2 * '1 j' a (Jjj^j 4jLi 
Sjc_lu 1 1 hus jls valeurs ^ j?lt 3 rij^^ 3Jaa.^La j! 

Sjjj-UaJL JU Lx-« , el .j ,Utl ja^a ( _ ;r 3 Lie Lj (J^Ja 

ijJaljJI ( _ ;r 3 (j uS[ »"l La £-ai*_o SjijLJ! (jL^u'iM 
4-u-ul j i nil 4jLl>.^JjjJljIj i^«IL>J,! I JLA 3^LSj (JK 
,_3_Lie_j L4-3 i4-j-C.Lii>.VI 4-aJaJJ J ' "H 0J^>-^) 

3l_^J! (oJLc 3_l^IjjVI 3Ja}L«JL (jJjtlj 3 K mi a 

.fiLuL_ujV1 p^^J 
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(jLuuUI jjuao$ LipgJjjjJI 

3_3jj>_U jLk-jI (j_o Sl_L>J! jaLtJ 4-uL^ljVI pjiiH jj i i a 1 1 ! JUt 

LLaLtLa i^^yjj-jJ^uJI j 11 JIjI^S (jr^ V^J-" C"^' 4jcL»j».VI p la * I Ij 
3Jljl ( _ ;r l^. 1 uj 4_ulj^II uj^jjlII ,_^ajitjiilJ Embryon <ji_L>J! <j£. <L3jjlx-s 

jL diljj iS-J^iitLi <— j1 i^itl JilaJLi 2 aj i^aJI 

£_sl « < i -ij-iH 4^t_t-a (j\ i n-»o (jj !il i4_Lfl_jIi ^Jl L&jLIa^. t se t aj J i4_jJL>Jl ^a-i 
^JLaj t_dl_L& (j-oJ-J (jl (j^-^J ^3-^*-^ cLflj-oia (j^-lj 'C-^O^i (jr^- ^- <l -*- > ^ <— 3J^A jJt 

iJji^J! S-lLsjij jl S_lL>JLi jl 4 K uuj (ji_L>JL! SjuljnU iajjiiLa i«Gl ju pjLja 

i_3j_<_u J^-JlILI! 4_j_L«x.j i4-ULulaJI 4_LOjJijJ! CjLJLjjlI! ( _ ;r 3 (Ji.jGJ! (j 1 1 axj 

, tiJLlo (jj^-i (_£>-*-a 4 \*t mi t ^jJaj 



3JLL3l- ( _psL^>.^l) : ^ ■ a a !j>^>.jjs (jSLj pJ jI_lo~! i dl * isLuut^/l 

CjLaLaHAV LaL^Il^l j i**< au j^-al 1 (-p-AJ-iljJJ (J^* ' "H J-iJ-=»o 

4_}j-a_J1 J)j 5 3- (j-\_l jjl^-ll t jl ulj VI 31_lj>J cLjjIjJI 4_<!_uLJ1 .<Jii-a 4^jJby>. 

(jj_il_2_i ^j-il 1 11 iVI ^jJs^JJ slSjL^J! ^a^Lall j_^L«Jk! p^Al I jjj-jj I i wii 

Ljl 1 11 ll (jjj "i+tl OJ-^' Cr^ 4— iL^^M-i-VI (oJLc (j-a (Jj>-»o 3^*-^-! iSj ' 

: L$_a-&1 3JlC j^_aLi 
. tjl 1 n'lVI ^ t-iLsoVI p jk. ~ ( _ ;r L. Sjjlj^ll CjljJiill * 

.3_Ai»J| JMaJil * 
. mecanismes hereditaires <Lu!j^J! CjLJV! * 

Jlj>. (^j-Jj j-^JLj »1 j miI i^^-uj ' ' aj (j-I 4_ij)^_(J1 Lo^^aJ^aaall ^a^^aJI ^llaHj^l 
jj » i"i 11 VI p j 1 II i4jljj jl 1 11 tVl AJ-g-aJ (3^-a-tJI (j;Jjljl-5 i_£J-><-> (^rJI ^tH 1 ^ 
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b^ipgJjjjJI 63jaaJI ±lsu\ £yt ±s>j y^ib < Jj»...6.,i,jl uijUl poaJI 



(2j^>- (SjVj (_>"''*■ ^) J jjt La ji t( j ,i i-v tjjj-i SjV^JLj ^jjtl,! 

I jl iS-Ljjs 4-2jjia-i <13ajLa L^>. _oJ jjSil! I j laj cH-l' 4-2i>J,l j^c jjjsVI (jl 
Cj L-Lt-gje-lJ I j iCjj£ cr^" gene (j1_>JI I a SI Iaj a . lj_jJU>- Ljjj CjJjjI La 

(jLuuVI SLiJtj I j~ 1 1 a 1 LilLc LaLalLflilj VjL>- CJjLii JL3 4$LjLJu bl ■ a jj a] 

V 4_LSLIj i4_Lc (j-i-C. V Jljlj JLiol joJL>JLi u^jJu Lx-a i LaoLtji ,j-a 
^ jUU ^ 1 ' a ' 1 1 CjLaj-iIallJI ^jLuj i<L^_t-aj iCjl_L9^L>.Lj J) 1 +**'JL9 l^J-*^ ^ ' ? 

.3j_i^j|jti! 4-uLl>JI 

^.j , ^ k p^tl £^ (JjL-ujJI *jj la 3> jLCjl ^Ij-ijl (J^' (j-* 1 J-A (j-uJ-J 
jljjJI Lajl t »l i^if VI £jj iSjVaJI ,_Li3 La (jr-nV iSuJI ji i ^Lla ^psLj^-VI 
4_i£.Lai>.lj 4-uajLa Cj Ij I j~f I j<u->>JL> ^Jl?-" i ii 1 1 j * " JLUs tLsel-Laja ( _ ;r 3 
CjLalj-JJI (jjs ^Ltll Jls. ^1 5JjLa I a • u^d ^ I ■ aj I Lpl . 4-aLa> ^J'^"- uij 

ji ^^H 5 * Lj=_at (jl . Ljl_^>.| 5jij La >JI ( _ ;r i (JJ^ ^ i4jl12jo 

V 4_ujii! 3ij-ll Jjj (Ji_a^>- cjLiii^m! (j-a ^ j i ii t (^^a 3Ll>J! (J^. 3jjl2J! 

I JLfli JlLa 1 I »U»a 4j 4jJj V !j-al j-jJ-2j J^l (J^. iJJljJ i L^J !_yu\ mil (j^-a-i 

^l—LLa! (j-a ^ (jL-uuVI i-djl i nil ' ~ 'I j i a j i a 3. (^i^. 43jJti! 3-.'^"'.' 

CjLj^^L>.V1 4jt_j_Ja JJ_t-ajj t4j^ ui itl 4jj-fl>^j>J1 d rt i ntl _}J_t-aj ^imfl 

. . .t5-ul uuVI SLpJt L^ljLiilj La nature de l'homme 
Finalisme 2j»riillj i^LujVt CjL^JLa jLtai.l_i SjjL^a I gK ^ISL>.VI tfjut 

(j^J-JI SjLjJ->JI (_£ail!j ld (^r^-^-?T^' <■'''**■ J 11 (jl ljl£j^s JJ-jj Ld^ 

( _ ;r 3 ^oSLajilj n_gj uuJI i-iljl mil SJljJl>. CjIjLlo.1 1 ^J'^J'" tQ^^^X^ Ltj^aJ 
jO_i-SJI CjL3j_«_aj ijLlo~VI CjLaJ_La jj! i Jl£jji CjLi La^ iCjLl3^L>.V! 3JL>. 
jjc^ (cU^.jJjjjJI) 4jj|_l>JI 43j tail 2 jL3eIu-ul L-uujj 

L^Lax ^jl^" ' uj (_^<-ll «LlJuVI (jjs <La>Lijj! (Jj^><j 1 j .' 1 ' " cjLls^L>.^/! 

p U 1 2 j 2 j 2 ^tl ajLiVl (jjt dJJj .«0l_o. (j-cjla (jJlj oLl3>Ls-V1 
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.(jl lii'iVI «L2jjI ^ fufcl i n a iijo-l Biologie moderne j_^L«I! «.Lo.V! 

^_ukLi^j i^^lj^oJI ^j^jL^JI cjLu-a j i 0^ i^jL-uj^iJ joLlII j-jLj_UiI1j 
sUlj-lL jj>2j (jl Jljjlj Selection naturelle, w « ^xtaJI i_iU=jjV! ji r 1 . ^Vl 

jLuLl (^yjQjj/ /"»ljjtv.tl i>JLA ! I JLA \jj j<u J-il! J_La Lgjlj Cl^'C uill 

La CJall^ '.sLuj/LuuI 4-uLuujJ CjVLs. (jiarsJ CjLuuIjJ jJ^>-I (j-a cLalaj 3jLjJL>- 

.lavolonte SjtjVlj le but i_ajL^J!j laliberte <Lj_>Jtj mort 
L^jLj ' a i a * jlj V I dJJj i43jljl (jjjjLa-i j_i^L«JJ (jLuaJ^! 

jjLjcjs i_£j-<-u I.", i u-J le hasard 2 a al i aJ I (jL l-SjIUjj iSj^al^ 

. JSLi ULc <jJ j&1>JLi ^3 \j^±i 4jj£ <^c 

4jL^bfc_a CjLi_j£jJjj jjL_u_)Vl ciJaJLii 

jJbjz^j i4_)L*J1 4j^_l>. 4jj mi 1 1 1 BLlseU 4_u_uL_u^1 3JL>J1j <,Cjj_U djt-uJa ^j-^- 
i s \ Lj 5_ijxjJ^_u ^Ij^-I p ' h^xj V (^jJl «objet ^ Mttl» jj-^ pi ' tuVI 
cjIjjlIIIj - 2 j 1 j U j 1 1 4-ul , qjV) SjIjVI <j-u striete 4_uCL>Jlj 2La£.jJLI LaljjJI 

. 3jj>. LjlI 1 4jj-ifu_J 1 

^ i-J-JLj 1 *^ J U.**r , ,. )J i t ^_^>- (jj ^ p ^ ^ * 4 ' " Ll 1 ^jj-^ ^ ^J*^ 1 -^ 9 

,jL_ujV! (jl Li>. * « Ojju^X • U taje -J 4IU-uIq tiL^ ^L^JjVI ^^j^. Ij-iL^ 
1 5 g> j Lea -a 1 la La he jJ 4lL»_t 
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b^ipgJjjjJI 63jaaJI ±lsu\ £yt ±s>j y^ib ) Jj»...ft,ijl uijUl poaJI 



j«u>-j-J V j_LajJI ( _ ;r 3 SLu/LLI CjLjSu Ll& (j-oj a j J ' a 1 ' LaglajelJI 4jJLi 

5juJl>. ^g_i3 * ) ^- > *J clf^-i J-jL>JI LajtJ I (jL-uj^M ^ 1 ' a * rt jj ' (3^°' 

^1 jUa-" < ill i s I i a c j? I pi i ii tVI I r CjjLs.1 SLpJI ^jlr I fl-2l> 

dilj j_LCj ( ..(^jjiJLl uUjVI i4-uljjJI i±jj3till iliuJ^. k2jlj-a}L! «Lp-Vl 
SJLIalj i3l_j_r»JI ^l_2_iV a-i-2j| Cjlj^ajiil '(jjj mhII OJ-^' j^^^' 

. aJ a_uojjJ I SLpJI CjLlLuC p ^ A J S|_l>JI 
t _ 7 -*JL>. j I i"i ^Jal ^Jl ^Js 4 ^Jt *j Laj uill 0->»J Cj ^-Uj j^paj-U ^-^J (jj 
I j 4-aj^ej ^l-UajV ifljjtil (jjjJa 4j -Sa-tJ 4_cSJ njL^uVI SjJLSj 3-ilj^ 
t^^L*_u]l ' a a 1 ^jL-uJ^I ^ji jjinil (jl £j-al] ( 2>^- 4 - 1 cJ - ^ ci^ '^L)-^ (1)-* J ^ ' " 
2j-a-j SjljJkLi S j ui tlj j_j_>JI S_3jj>_a ( _ ;r i jLlo-VI Sjjjs. (jyl^- iCjallj Jj 

2 j 2 La i 1 1 oljlj_2JI j-^tj L-bpjal L«J£ . ..! *l^. L^Kl ^pJI ^-LAill 

■ I 1 Jjl** 5) laj 1 iiJIj OaJ.1 a SLpJI 
w la *" V isLuojLs Cjl_}La_Ua ^ JLa-**i i n 1 ^JjlAJL) LajtJI ^jL-ujVI ^jl 

tijLaLliLlI o se j i^il ^pJI 3 jjUtl oLijJJI j-JLlj jISj Vj ..4^2111 ^j>2JI 

i^j|j_2JI t>JJb i. 'Mull jj* (j-ujj «Lo~VI jcJLc (ji . LgJ sLUajj-a 2jj uajJI 
jci^.) cQjJ_>JI Lo^oJo_i-l1I OuL^ l!il 4_u!i La i ..^^LtXI tjjlj ' " a 

S w gj u (jjlj 1 I J-JJ jjjl i«Lo~^/l CjLlI t~ O^c-p (^.i^sljiil «Lo~VI 
:4m iiL>JI dSj^aJI jjt Ls-jjJaj J^^' i^-Ualj IjUtj .S J-ajij I ^j^J 
.S L^jLjLc. La S I j [aj La S ^ j~ u (jjlj S SLpJI IJljj 

1 j<i£LaJiIlj i5jo-pJI 4_lU-«J! ojjl>JI >Lo~^I ^qJLc ^ » 1 iu 

1 JLj Jlj>. (j_a j-J-JJ ift^aJI (3^-1 i^jLiS^L>.^/I (j^. I Jjlj L^Cjl i^aj 4jLa i^<u (j-aj 
( _ ;t jJI (S-J-2JI JLjJjcjJ ^ La «_' ^LjJLij iSLl>JI 4-2-i-aX 4 I* i i.Li j^-J-yj 

j«JL«JI Rene Dubois):) j-xxSLll ^ , ..'ij-aJI SLpJI j«JLc JLa iSLpJI L4J (_)iL«j 
(J-jlj-i J-xjt q\ (jjJ djA , ..lAtlj 4_ujjjlj 4j^^L>.^/I jajill jo-UL^ILi ^^J-II 
^ilaj 1 '■" (j-Jj « « (j^oSliJ 1 1 11 itLi ^-a-j^ I j V^jlu Ij^oo-aj ^ J_2jj jl 1 nil «L>. L^J 
La^Li-l ij^-fu j«J La LLuJLu/I Li^.^J^iaJI 3'-^-' cr^ 3-ajJ£ii! 4_uLjij'^I 

4_j_L»_a tj^Su ^ji f^i2J I iJjLjfc ^J's mi La^-aj . . . 3j_lJL>. «Li£.LaIL>.l La_i£j 



90S 
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Labiologie «Lo.^/l pJLt. ijLu Lajj^. ^jjJa^j (jlVn 
■ (jr&J iji-^M I a it JLa.? 2 La Loi QajLillj 

!j_o~la -3 ^Ij^aJI <_JaJ I -2 tjK i nil p j la u -I 
(<s-c.jJI (jlr j genetic Engineering 4-uljjJ! sLj/jugJI 

i(^-JjLcLula q\j g j Q^jLaJlj ^Lo-^M air (jl (jj 1 

(j^-iLjjJI cjLal o "i itl (ji d 2 j 3 >JI (j-5LI t^j^-*-^ '**' a 

sU^Li. a iSLpJ! pic CjLaLajjfc! *-a 5_iUlU 4SLi I mi" a 
3^ ta ' (jr-S I— 1^>. jjj j j tl p Ut diSL^JI Cjljjcil! Jjlj 
(2yi ' n"»oj «4jj ui itl CjLu_>J! » tjl J i" < ulj j-^-iJ ^^Lt-al 

jji-i! jjjjjjG il—L^VLa . Lj-Lm jl LiLaj! J mill 
iLj^>.^/! (jjjLiJ! ^ La ui i? p£La_j (jj_iL2J!j iSLpJ! 

Cs-o-^J cr^J-i3 ^4^P- Lr^H 

. Cj ^bJ ! (j-* ■ ^9 ' 9-^ 

(j_uj_uQj La Ij-jj^ 4_*_u^u ^j^ajLaJI (jt till]} iJJ JI _}j 
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ijluuUI jjjiCLOg LipgJjjjJI 

^iiLa - 1 Ltag al ^jl2jJLs iIjujl>. LoLjUal 4xjjl2JI L fi\ i ..U w ta »~j 

Jj_>J1 4J ( J- fl ^^-H- 0 (jL-Ui_lVI (JJ S> 1 (jy^-* t^lj I till 1jjjL>. ij? -L»-a ^yLaJLJ 

.Sj_lsL1«JI 

£_j<s s-L-l^VI p 1 ^_<jJL»_i LaJLt£,j .jLojJIj * i^_>Ji <LstLm I (j-* i '-4J-*- a ^Jj- 1 ' 

^I^Ilj j 5j i .1 a <_ 1 ♦ mi ^L?ejLjj i^CL>JL1 ^Lw_a1 (j-t^Jelu 

^£L<Ct-Lt-u jj I 4j 1 jjJ 1 «L_u J_lA ^JLc (^>. jj-a (J_A ^ 4_jj>. ^_t_J 1 u_)j->J 1 

1 tj^^J (J^ Cr^ ^Loj LLalLo 3_}Juu_o <LL>.t ^-^J (J-*-^X I OJ-^^ ^JLLa-o 

(J_A SLo l. i j i nt g j La La - <a I tl^-»-o ^j"- - "^ (j-* genetique « 4_Ujj>. » Lse-uiJ 
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i"i J jl <Lj II J a " i iij < ii « L^>. _oJ_a-ijJ! » SLl>J! (oi^.J QajLaJ! (jj 

£)_C LaLa_i ' flliiej ^-&>$ < I J * 1 i '<*>j-£- 3jUJL>. Jjl i n a j-jIu 4_uL_UI 4_iXLjlI1 
LLaLal (j^t"'"' (j-^ 'J^ 56 ^ Lai .(^yjuoLil (j^jLill L^JjLij ( _ 3 jJ! liit 

(jl 4_2J ij-j-Ll dtjL^ ! j>l La 1. 1 1 1. LUa_j| La-ijj i4_a_i3a 4>^' ^j-^- 1 

«LajLL^_a Cj1jLj_L>.V! ^IjJ J ty. , ,.j i«L*i£L^t_) jLlitj (_£5au_u £_a_i_>JJ 

*"'^ ci"^' Lh* ci^^^ tj' <La3^->JI (jr^ <j:t - 1 I-* L^^^ (J-^-** tjjl ' n"itL 

Patrimoine ^IjJ-!' CjIj_U! JJ'^" w ^ J J*'"' W 3 j-v^lj;U cll^seaJ i Laolajellllj 

. Ltj_<j/Li Aaj uiAl genetique 

^ 0 I II 1 

^ lij-<i/l (jUJI 4ii>il!! £Lvj>LI 3 j 1 ii'iILj SJj?" mil J n , ^ j_LbL»JLi 



:j|im (ft-A ' -iS i^jtUts L»$l$nJI 

IjLjfc ~ uajgjij d a 1 11 I (jj _i 1 a "iJLJjI (j-a jii^l j^jJ-!' joJL«J! (jK 1 11 

4 a 1 11 1 (jjjl a <_kli j ui£ d in<v JjJLs. ( _ ;r 3 j<u i2000 j»L«J! ( _ ;r 3 <Laa-Ja JJ-«J! 

(jlr JLcl 1 uj Lx-aj 1 JljIjUJI j a" 1 11 a (jK 1 ntl Jiju (jls 1 1 jSLtj 2030 j»Lc 

(j^ 1 'i*^"^ iJLala^/l CjLlSjj iSjVaJ! dLul CjjIIj (j^L^*.^! CjVLs. (jAAi-j 
JLA (j^s cLSjLj/ Jj 1 lLLIji ^1 Lj_j_4^< I La^ j_aj>JI SJLLslj 4je-LaJI 

La medecine ^yjLaaJt <_i-taJI 3^ '■ a, i ^* II j_aj <j-°j-" J^J^ '-"^ 
^Li j_a_«JI lI^ q n uj jJLj (_p=j-a ( _ ;r l£. cl ti*2l\ f£u i_3aaj/ Preventive 

SJLLiJ CjJiI jLaJj .LdJj) jj^-- ' (3^-°' 1^1 Ljj-^- 1 (<sij>JI j-la-i ''-d^J <j-° 

JojJLUdj i ( j_jj-_a_»_aJJ d 1 1 n ftLl 4_i£,La_L>.l Cj^I'C ill a J)L^e_il ijr ll JjiAILl j-a_»JI 

(jK 1 ntl SjiLjj ^ j'n I JjL-uj j ir^mi SLpJI plr ^Lj| iSijUJI i_^j3 Jx. 



207 



ijluuUI jjuao$ LipgJjjjJI 

dt^J i _ ;J _a (j_u_L>J1 Sj-jH/Lj-o (j_^ ^L_u_oV! (jLi p jl i n**(t1 £_<ia i^jj>.t 4_^>. 

L>VI 

(jl Li^ tf^^li^lj j£ jJ! pj?»"l d g jl i .I 4JLjJa i— al m'i^I ^1 iiaLUsVLi i(_L«->JI 
^«"-».t,l Jljj-Jlj <JUJI ^ SjiLiII tijVUJ! ^ j| jJj o^U^-V S_u^j 

J i ii i tl < j la '"j (jK i nil JJLc ( _ ;r a pSLxjJI (_psj^j '"'"'^ *" ' " ° L$J mm 1 1 

'n i ii tl S^Ljj I c J « aJ Lj i.*it> i"i (j-^-'l 3^ lilti p^sj lS 1 -^' ol 

n*** * tl w 1 c J_i £e_tl ^ c I * ' aJl (J i n itl pqla S £_Ls_ij 4(J_s_>JI £-<-° ( )j j^- 

icLi^sLi. CjIjLlLoI VLilil (j-u*_b (^yjl^itl CjL> j i nt I (juljjjjl 0->L£ 

(j^_lLaJ1 (j^t '(j^^J^^X! J"^" ^-^Li* * ^Lh* 3 L^J-* 2 ^ (jr 3 

' ^ ~ (jHL?-^ 3 L^J" - **- 1 tl)' ^ 4 J 4_flj1jJaj 3l_j_>J1 pl*J JL^-**< i uLij f*5^l 
4jj/jLxjj (jlj ' -5JiJ>-t1 0 j J « ' <a Cj^LjLc Jj'C i"i" (J^. I (j^s 4jLcJij pjJjUJ 

^ se ulJ (jij jj-i 4 ( _p3L^>.'^1 pj^*"tl i ^e-L^a-Ij (jtj t^J i n itl p J ta *" 

( _ ;r i£. 4jjj_U3 (^yi flj jJt (jl (jj^>- (Jj 4-aJLJJ,! j la ill CjL^j>.j 

3jlr La (jSLt jJI ... >ila (jjlltl (^1 4jJj (^jJI jAUtt ^[z. Ltjupj JAL 

Jaj i (_$jJI ^_<ij_>J,1 (jr^-J l_ a^Lo^Li ' djltiej 43jl_aILa fiLu^jLUJI ^JjL_oX1 j>J_A 
<Lu.aj&jfaJI (jjJjiJI ^jjs ^Li. jG (jul jitl JJt (Jia J-p-«J (j uSLaJI (.^^J • 
4jjjILj/J f*"^ (J^-^W ' ^° 'j^-^ 3 • -^J-^ w 1 ""I (3^' ^^-'HJ (J^ 

jj_a «lj^>-l (j 3^>-J ~ S J (j-J^ S[ ii 1 1 ,j_o J-fJ^ (jL^ (jlj '(j^-ll jitl 0 jjt Jila 

aU^ Lb lj ( _ ;r a jij <i ir-i (jjSLj (jJ (jSLtj n_gjl i n'tLj j^ujj><JI ( -5 ^Lc j-2j Sj^l^JI 

(jjjLitl aj (jl Lylj (^ w iiiltj j-^C-J £ ^!-y J -" jLjLi«Jlj J_JL2jJI Sj^ 
J.^a? j i^ir ^Hil J>.| ,j^ jl >a>U SLuiljJ^I 4j£:>lJI *l j^-I (j^Lc Jl^QJLj 

(jj^ ol"! i cU LlUsjjlj Jl^ ^j-ALa . ijy 3lj^JI ' JaJ I j (j^jLSJLj Lo Lai 

p I c j ^j^jLSJI (j^_i ^^LcLiltl ijr tl i la 3jLio^/L 1_La w aj£> >j ' 

^j^, SjJaltltl i n itl A^c-us (jl nil cLulj^JI * J^J-*-^ (^palj-aL) 1 ***M Li_ia 3l_j_>J1 

jn'l-'^ lt_ll_>iJ^I (_,-l-C (j-l I J ii U (jjjJIjJI (J r-l 5C li I (jjjLitl (_p=>a (jjjJa 

dJUj i^ljjJLt Ja^ ui^ <Lu_u_L>JI j^palj-a^/l jj-a Lj_A^L>. «L^>. (j_a (j^j_o^j-»J1 
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t£^i_L>JJ ^JLt-aj 4jj->J1 <i cjIjLloJ «l>.1 (j I LL& ^j^jLii! ju V 
j»j^c 3ij-U jl (_L».j_!! (j I c LojlLc q^jL2J! Lajlxj 3 j j * * -*■ II ^ 

. La-AJo-l jl I (jjal£ (jjljj '- n<* <- ii i ".' i-iL^o^! jl ^tjijJI 

<LJ t~ J 4-uJ)ij cLujjLs Ci^l^ *u j-j-u Lis. £jj^> J-U i(_LaLaJ (_L«o. CJJJLs. JLnj 
SfljVjJI J_Js j^;^- **t| LAj-uj ^pJ! ilJ^K uiXI jj i ii (_£jJ! !j> . U-a 

1 _p3L^>-'^! (j^l-oj i> jut jlitjV i_ 1 1 iiLUl (jj^ill joj* »l II (_L*j 

j_uj Cxjjaj LjLijljI (j1_L>JI ~ j i aJ JjuJI (j-a 4L>.j_a 4j| i-r II ^Ll3 

t_iLi aa-VI 4-taoJ Ijljj (jLuij'^l J)^>.jj dlLL^ (jl_i I n lr ?43Lir>J Jls. £-tl->J 
Jis 5_lUx. JjLflJ J-S-J-U ui-tll J^. >Lb i _yea\ J"^*^ <LJ 1** J-A 

(2rul»Jlj a^/Lj 4ijL>J.I (j^i (j^jLUI jLUI 4jjl jll j 1 kjlC j<u Jl aUVI 

a^_lJ1 ^LjJa^M jj-* * IJ-Ltaj I J-A (_£jj>.| 4-^>- {_ya j^^pajJL! £-loJ i«Lo*Ll (jja 

p j* 1 JjtJ 1 'M**tU j__)-a^tjil L] Jjal ^_>J1 CjI_U_ujJLI (jl ^j^jLwUI 

Sc-jUoVI aJUz a! cjIoo^LI 3ji,nlLi (^aLiJI 

c_JaJLj 4-2LU-UI 43^1 S[ *u (jja ' •■ Q3-1L1I! (jl jJLuj . (^JaLi-JI JiLJujVIj 

» i^_j_jlJ1 4_>Jl_Jt_a t j- a ^-*Ijl5-II i Li_uJ_LA ^LLaj ijr _i »1 oWtl (jl i _ ;r jlj^JI 

^^Lc Jl J i"i < nl jl i Julj «(j^>.)) j^^sLajl jl J^_cuLa *<0^>. » cLbL-aL) 4_u1j^J1 
(^o J^OiJ J-uioJI (jJLc ^jL>^ ' . .IU"_l j-aVl (j-CJj ^C-^-iJ-a 

3 • (i J i A)) «lj)l u I r ljJ>Li3 ^ 1 La! jl JLjJ_>JI «.Llo-VI jo_Lc (jl dJLi V 
(j;^ ui 1 j ' a * c ^l_j_il ^jj^Lc JU-,1 i uj ( n i^JLa JUulj I 0 J dj j-J-il UL5^ <(C ^ljJ 
jl ^j'-^l j 3> I jl 2__L<u 4_Ia^a-t_ll 43^1^ mi q jj-a ^j^jLall ^zIszIulS LuIjj ^_t_*_t-a 
I it <■" 1 <i I JUj V ' .cLuljjJI t—i^jjtJI (j£, «L>oLl)I (_p3lj_aVI (JjiSj 
Jls-I ^Jl OJ-2-II 1 J-J-211 g-Ua-a I /fie I U" 1 nl ojSLj ^jLi ^^jJI 4jIjjJI 

lj r-LljJ J^. Ij-iLs (jL^uV! J-«-><-i (j^> iftutllj 
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(jjixl . I j j I ta a oj^i Copies . n ill (jjs jJlc (_£Ljj 'Jj'j-^ 'J-^ 3 ^' Jj^ 3 
tjlSLa 4jr 3 «L^Ji]_a 4_Uaj ^a-i ^jj jj-a Ljj>^ *^J3-^ 4_*_uJ_lA 1 j! L-ljjjC. I JLA 

3lj_t! 0 j_A (jjSLj V CijO. 1 LgJ jj-ujJ ^Liii JjUO I (j I « a-J Slj- 0 ' Cr^ ' ^° 

^ J ' " iS ' JJ j ^ » ' 3 jJL <Lj I L^a-3> ^jLSLa Jlj^?e_a jj_a «U d 1 < ti fILl 

tjLSLaVL, g , ni,„ US 

jlLo>jj 1 4-jj-tTu-J I d * j ' La 1 1 j jjj i(^j-ifu_Jl (J^jlII j-ujuj «CjI_Ll>J1 » £-0 (J-aLauJI 

<_s! Jufclj JjI ^3 <_S^to-V SLpJI plr j ail 3 j 1 nitLi J5I 1 11 U ' kbaeJ Lufc 
^1 J se **i 1 11I jj-JLi ^jt I j 1 j Lcajfcjg (j^a-iLaJ! jj-i ^-u-^uj t3l_j_>JI ^JjC. 

ijjjus. S_j| (j-Sj 1 Lg_aljliijj-uLl jlji>LI ^1.111.1 (jl^ IjJ Laj 1 LgJ £-«jj>J.I 

jj^>.t (j-* 3 ^ Ui 1 II (j^O (J_t*a^/1 Jj J 1^ ^inl (jjiij ^-^-5^ ^1 a lull 

(j 11 i j_jj_>>j uj * j "j 'LJa^/La ( _ ;r a JjLaJLi dJjLiij 

(jL^ I jl La j_jj_2j (jJjJI ^i! OJ^i liil juj ij_La->J! (j-a 3ji\j-a 3jH£ Jjlj jj1_L>J! 

LlAj 4^jj>.t * iLso^M (jVjLsejJ i(j_u_L>J1 1 l^Cj-a j-lC (JjiliJI ^ '^J"" j 

(j-a (jj_iLSJI ^ I se * (jl SJiljjJI uij ! (jSLaj I 1 eajl 
(jjjJI ^Jl (j^-a-i La-a <_jrt_L=»»J1 (j 11 i~>. JJijo (_^lll JojjjlJI i_3jj>jJI <_Uc I ta3 1 ul 

.3_i1j_lII J_La Jjoiail ( j_u_L>JI jLlo^I jj-* 
3|_lj>JI p_Lc L^iLi. (^lll SjjojLoJI clip's uA\ JL>J.I I j-4 ^ ^ 1 11 i'l 

^jljJJ Jjt :4_uojL2JI 4 I* 1 11VI qjs IjjLc jjjj ^ LiouaJ I ^j?l"tl jjL^ ^jijJI J-^ 
SJjililJ ^jljuJoJ! jJl^aJI (J-°J ^*^^J J*^-^ *L>.^JI ^J_A Jj^. 

. jJI . . ScjIjj nit 4 1 1 11 itLi JL>J! ijJt • ^j^J 
(^uc «L«j>.LlI! S^alaAJ I jjLlil! (J»l 1 n"j q\ till j QajLaJI q\ 
Q se uiJ ^j^SLj jJ3 (3-^ ^ ' " 1 (3^*^ ^-^LiJI ^JjL-uaJlj 

^LjJt-uia L^t£^ 3 1 jj, 1 ^ 1 JLjcIu-u 1 J_*_u ^ La i (jj-t^ Lftlb 1 LSlI (J_A i (Sj-** * 
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d 1 1 ii ilL 4jJLjJL>JI i nil w 2 -"j i Jju £j9l ^aJI (__>-=>jt Cr^" j"?"^ ^3 * al»tl jJL>. 
sLo^^J^-t-JI ^ jWII 3j jJill w t-»«" , ,. ^Q_uu-m (J_A '(jj-A ^4^-11 £-aIL>JJj (j^-lL^il 
J-Uj * LiSLa_a I 'h Hi sL-i/jd^JI tfJLA (j-a (J-*-?° 3-3j-«-U 4-La_uJ ti^txllj 

I jl ji i4j^sij (oJjlII I jut SJLv^Laj «Lal«JJ ^1 n i .itl (^ij-y ! La : J-A 

^Jl ' ci^e_JI I JL& _}jL^t_] i^j^ojLoJI JjjjJa j^)^ ^-4-1 (J' £-auJ>Jtl c_o*lj £ya 
.4jjjJI JLaLLJI (jLl^j cr^ (J^ Lc£ L$J mm II £-ai>J.I 

£-L2j (_^J iU II £-«i>Jtt (_g jLjj SJjiJjjla cjI jj^s i JjtAJLi j^^jJI ^sJL«JI ( _ ;r 3 

( _ 3 -a-u JL3 cH^' l£>*"^ v-j^x-JIj 4aj ui itl L^LiJI (jlr t_jjLjtlII *lj^>-l (j-C 
i_4^.jjj (jAjljJI mJjJ L»£ . 4-ulj^JI 4jj/JLl^JI ijjufc Jiii (JjLu/aJlj ibjjiil 
iJ? lc (j^ajLoJLl 1 * -y ^jl (Jj iCj^t-JI aJJb JlLa 5jbl i n a j^)^ £-u-a1 ^aJ 

S«L<j/Ij «( jr jl/ 3-3jjlAI (j-SLI i I j~ «^xtaJ 3j_jj>- Sijjiil (jLi 4jLxjI (j-a j«x.jj| 
4jIj^JI <U_oJo_A ^^ylajLJ ^ jjl JLp* ^aJI ui II J ij^>* I ^(jj- 1 -" ^-^j"?"'" 0 ^I^w^**' ' "I 
j-JLl <J->J I ' aaj L^j^ej jj-oAj ^jt ^0J-I1 ijr Ll-»-II ^_4ZL>JLI jj-a ^-^Jj 
^Ijlj! Jj-Aj-jj (jjil_(_L! 4jLjjjI/ 4jjjs i. i 1 1 m_i *ljl£ dJ ^^L«JI jLjcjIj njLLsjuvoJI 

(j-C I— 'hXj 5cj ^jl SjIj^JI 4jj/JJ^J 4_ujjLoJI (JjI i ii U (jl •.JjJlJI !_gj I i a 3 J 
f^^-S I jj*^ Ljj-k- 1 lX>**^' c *-i ; *" 3^ CjljjJajJI dJajj/l jliu (jJ-II liJJj 

j^ji i alHseJ i(jjjL2JI 4-LliLu-u La JJL>«J i_34jj/ ( _ ;r lll Cj Ijl j~f Vlj ija-uiJI 3^ aJ 
dJJLijt ,ji?LI 5L3jj>II j_ilj jilill Jb>o dilLuk i.-i i inl'q i Luk i^jji-Vl 
jjLtaj i_ajj^>JI ■ L^lajeaJI mJjj-u f^^f" (oJLti! jjjijJj i4ja_ujJI jJLr»«j 
j-j_>JI ijr I! jj^j-a^il 4_Lu_uJ ijr 5jJtXI ( j-a (J - *-?-^ ^^J3^^ ^U-uJlJlA ^j^?E_a 

ra-j-2 llj j_j_>JI ^J-^ 3 w ^ c C^l ^-J- 1 ^ ' " t^~* *~ 0"° 

^jcLj-IjvVI jjJlJJ j-Iaj SjLcl <_J talj JtHS^I l^Jl^JI I jut Jloj -3^L>.Vl j 
-j ' ga 1 1 *L_SJI J^L^. jj-a (Jl^>* ^ I ^**'^Jl3 ' " rt J i J**'^ ' "J 4_j_aJL»JI d i m nj a II 
' j a U i a all £^o-usa_a ^-Aj uj ill £_aU_>J.lj Lo^^oJ^o-uJI '^j-a ^y^- 

» )L^j_uVI ^oIjlII i ) L$_aj>.^Lj 4_La_Atj ^_aIL>JLI ijr 3 4_jjjllllj L^v^JajjJI 

. 4_o*^aJa-uJ I Sj^aiilJ 4-Jj)j i n tlj d taj i all ^a_u3a_a_i 
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I jut <j_ujJ ,<0l jJ jLuijVI ciJ Ij4 j i" (jJI j Ij <i*i ,i >ib 

j uuj ^»>L«-JI (jl (_£>j j c^ajJI i4£^Lji jjJij 
j^cLvuj Lxjj id"->- ir-i jj-Lii! (j i ii-it"iILi (jLjij'^! 

^ *.! Jail -^j j uul\ (j^e_i LjjJiaj «L^>.j 

. LjJ 4 1 1 ii itLi (jLjuVI 

ClLsl UU^VI 4_U3_fl>lj 5jjia3> (<■> (jl A^J Ul ill 

i(cjL^Ll>J! = *Lo~VI joi^.) Lj^-jJjjjJ! Ji>. 
215 



ijluuUI jjuao$ LipgJjjjJI 



itfa^-sj ^ 1 (j£, i_i-JuSLjj i ^ ui^Ij * (* (jLvoj^Ls . 4-«-ajj*_aj tiu JL>JI 

jjSLxj Jjri" i n U (j! Sj£La Jjj^sjj L^ajut (jLvuj'iM cjIjjJs ^y^s Sj£La jl ti^a-j 

(jl jlji La lil CjI " •>* t ill ^\ ^LLa_j (jLvoJ^I (j-CJ (j I J 1 1 a b -V a Qi^i L)' 

. jlj 3" 1 nLi Lajuiiij (_yi!t 3Ll>JI ^*-> LicLajv jl LjJj-s ^ 1 na I JlcLxjj 

^ . .. Jjj La I LjjLvaJjJ I ~l U^\l ^ J^Li- (j-a ui l Lt-Lajv Ltjl 

LM 1 ii'il jl i4jI SjJ (jjjj^J.1 ij-uJtlll 5lcj_<j/j SLpJI ^L2jI SIjLjJ. LlI JL^J,! 

J 1 a flj jjjL-LjiaJI ^'1 AU , ^.Vl , . II a ijVI jjjUII I JLjJL>- 

-Utl (j_aj t< ' ' ""^^ cILlSj (_£J_JI jj-ojJj 4_ja ^q_aL_ujj j-ujuJL) (j-a jVI 

J 1 C ij-ujtlUI oL>ol JLjJLso j_^La-l (^1 ^Lbsj JlJJiJ»JI jLvaJ^M (jl 

i(jVI 4-JI j U m (jl (_gj^j-UaJI (j-aj . SjjJL>J,l -Sjlj-U ^1 Jlitl<-ul (^ 4jIjLlo.I 
d 2 Las 1 £_alijt_a i Li£,LaIoJj LluiAjj M . A . U ^ ) |_o* ^Jjj , LjLt^ ^ " 

L'homme et «CLj_i_ij jLvujVI ^^Jt Sjls^oJI lLIJj i Aj^xjua Sjl>.j (j-a j-A 
t_4j*j 4iLu (^ (jjIS^ uuJIj i Jj-o^ jl i iuVI jla 1 1 jJ ison Envrionnement 

£_a jjLjLLlLl (j^ U**i i"i t »l a lr ^Jj ^ j (j^o-LJU 1 L^aJe-dJ jlj i3jL>.^a£ Ij-jUjlj jl 
i«L_Lo ^J-^* «L1l^_uj ijjjLSl^ jL-u-iVl t^j^-l d q la >l j-« " A 

. 4lll_u j_a ^^>> 

^Tllli-uj j i (j^-^-i 1 J-A (J£^ j-a . L^-iic 1 jjJjluj 1_AjjJlj tflJ 1 uJt, Ij j-t-a L->»-J 1 

,jx ^a^a ^>L%al jLvaJ^I jl 
4^^Lc liLH a *° ' "j " 'J^*"' (J^ ^ ' '""'J La^ *Ljj 3-^*" 

. «Coj_u -ij-ill 

1 jj_Jlj genes cjI_Lj_>JIj i<L11j_i j (j-jLSL!t (jr\_i 3 j i .iL-u^fl 3jl>.^II jl 

P - ^"** ' C?^- L^J -1 J^^^ 3"^' (JLt-£lAjl (j| ^jU3JJ ' (J ^* ll^g jl jl>.^JIj 

(^yjl—Li i_ajLjt j-j-^I (J-»-Ij ' L-^-jI j 3l_j_>JI JJL^jj ttLse-i^aJlj j i eaj (Jjiaj JSLII 
(^jjj jl ^1 ^Ljcj j-aVlj i^Lu *LSj^ cJ^'-P ^W^! 'j'-^"- 1 '^-' 
cLiCjJ t_)j^l (oJLc (jl^ 1 ^ (j « ' ii J (jLvuj^>U cLu! JU>-^JI 4jj/L>JI S jLjS JitJI 

jlj_UsVI 4j>jj^i3 iLdJjl^ iUtjiaiill ( _ ;r 3 SjLUs Sj^ ^ ■ u-fl ' (jLvajVlj ij^jujl 4jLi^ 



gauLaaJIg ^jluuUlg SLtaJU SAjAail p> itftlii n II9— fcjjyjgjjjl <ij mm II 

L ajL_Lc ^-Aj ij^paj-U <J-al^£. (j-* ^J-aL*^ ' ' j iC 
jaJj-L^j ji JUJs ^ uiAj j-bl Jj itfJJi^j Lt w 1 eaic uJI ^^JlxJI 4jLi£ (_p=>jjijj 

i^rk: *j Laj 1 1^ ^SLall! ^ 4_olSL!I cljLa}L*JI Sjt-iJa jo^3 tiJIjjl oi 
Q\ 1 iit'I 1- < 1 uLLaj <_Sl£ j<i^a 4_l«_uJ 4-J! ^Ll»-1 La Sj-S-l JJ-23 i4-l>JI 3j^>-VI 
I J 1 J 1 * (-LisLjoj 4-LC.LaivVI 4ojjJI ( _ ;r cljj ^^Lc. (J^L>. <j-a ijLi^u'iM £-l^>J 

J-J3a2j Laj Sj-i^sLnil Lo-jJaaoJI Jis. CjLaLJuj^VLa 1 L^jIjij^jIijj Lgjs^Li. \j 
^1 (j"t frl J-;UJ t j : jJ H^g JL>.1 ^jjJLJI ^3 cLjil^t-JI L^jLLsLluJ ^j_a (J^- 4 -^ 5 ^ 
: (j^aJs 1 1 <i"i \ p * >i 1 j i£_aj>.t ^JLnJI ijr 5 (^lcI^JI ^ ui-iJ I 



( jj3 Ijo* J-a I J *^ d 5j uj 1 1 4iuJL>J1 L^-a^U 1 Lo* ^o-laJI ^t^" , ,." Jjfc J^^J 

liljxVlj £_«-Ij>>J.I I r Ljjjo. 4_*j3jlil.lj <LJL>JI LpljLdjI (jyj-k 

(_al uiCluil ji^LUajIjj/l (jSUj Jjt i^o-jVl ^OJ-^' '^^L^er^ 4-l3 SjjLjJI 
iCjlal uloI 4_j I [j\ j j 1 mil (j-o jl 1 La_o-jj Jjal I JJt lj_ujtli] I tfJLA 

iCjl—j-Lo-tJI LLb^ se 1 a Ij-_ljLj (jjjjLa-i l_3^_*_o (jj-^-JI ijr-^ CjULj-lLsj 3_itj 

i_Lu£j V lamentabite sociale 4_LC.L»i>.VI 2 jliittl (j^/ i3_LC.L«i>-VI cjL-ujL«-Uj 

. ^LtJ 1 j>j£Lj_u La 4J j j • ■■ ' 

: ^ 

J-JJJU t_!^>JI 1 1 jut ( _ ;r Lc. jjL Jia (_LiJ>JI j_La t_!ao^- 

(jjLSjlJI) (Jjj/LuJI Lo.^Ja-u ( I ) (jJ jLus 4j^Li ^jjjs t_j^j>JI (_Lt3 4jj*j 

O I j La « 1 1 ^Jj-^'jJ '^iJrP^' ' W-'h!^ ^ (^) "^-iLja^j^JI joJLc (2) 

<_ . < uill 1 LlsLSjj Lul 1 gjj j~ 3_ujlUI (jlr Sj 1 1 950 j»Lc L^J 3-aj^L!l 

S-lSLi-oLIjjJI j la j LoJLC: w 5-p SjjiLlII cljlal uu^VI (jl dilj 1 L$Ll2I] 
LUsjl i^_<u-><Jll SLo. (j^s La (jLSLa i_3jL^aj j«J I i4_LC.Lii>.VI 
5 j \j A tl . , "J A j tlj CjL>.L>JI ,j_a 1 La j LaJI I 'jJt L^3» Ij JU 2 3 1 1 uLoa 
((imagination sociale ^^Lijo-VI jj . II « ^ , ,,!_> 4_<_L«_j ^jJI iSjx.Lij>JI 
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i l_fl>j_j-C J 4-j-«-J^ i"i" i <Lxa LaJLv I i4_j-3^L>.| isL_l«_<j3 iSjjJLC Cl^ *C i"i a 
tCl^ *C i"i U i-LUt (jx. 4jy>.| *Lo.^/l »1 o If (jjijjj i£-oj\j»J,!j Lj^jJjj_lJ! 

(j_o_jjL) JJ**< < nl l d iii i nj_a j_)J_a Mjlj (3-^9 <Lx SL »XI CjljjlajJl jj_a 1 JJLC 

Francois Jacob I n I . n'ij-a ^ <jjjji-T <jjj_uii qJ-^"' i ..Ij growjj . .h'^jj-JI 
^L»J! j^j-U jl uu i .1 U Pierre Royer j iJjjj (j^ r j^^*^^ (jj.jJjjjtl 

j I j-SU I 3jGLj/VI JjLs- <-^p- L^ujjj (^yi (^yjj-^JjjSilllj ^ nUtl t."i> ill 

(^y^.^J^-Lill ^JLjlII £j-*-a j-a 1 ^txla (jl Lo*jJjj_J1 jLI^l (jj-s 3j-uSLll d * o i nT1 
SjjiUI a'jJt, Cjlj^cJl p j"l .tl U ^ J^Li. (j-a la Biologie et la societe i^*l>J.!j 

I 1 J 1' Cil i i iuS[ a I i ,UTI a Lp-aJ&.uJI (jl itnTlj^lSHJI 

(_p_a (j_a Cll i i n'l'C U £JLfl> it_sL>o^M J i ii ill (j^ "i"*^ Cr^- \) ' (J-° 

i_jj-j_«JI «Li^sL>.J i J n x 1 1 «LSjLjJI (_pslj_a^L! J^-tt i— a I mi'i^VI iJjuJI £_La 
pj>.jJI £J^>- <lse-alJ,l 4jj mi itl sLUaj^-JI J-2-1J 1 I * . ^tl t_iL^ii.^M i4-u!jjj! 
( _ ;r lJI CjljLjoVI tfJLfli jj^-Jj .3jLjJL>- 4jj5ji>.j 4jX.Lai>.l ( _ ;r Li L^lST ^J" i uJ 
^1 i Hill Jj^jG ^^Jp" (J-* 1- *-^ I »Je-LgaJ CaaL> LjJj-La Slj-LI Cjjjj>. 

fiL>.L>. ^5 mi itl (jjlSLII ^ S i ) ij-aJtJ! (j_a ui£ g| i n aL>JI Q 'J fllajl 

i (_gj SLaJ I oj_aj j-jLj Vlji 4_i_>J, I (j^aj>.VI jj 4jLc£.j (jt\ 

4cj^>J! OJLA J a ta U (j-ajj (jr^' ^r^' Cr* CjjI^ ^VLa . jJai. J'C i"m w alal « tlj 
C^jvj^s. Lola iJ^i'^ij ^LajJI aj 1 ^j^U! ^ i n-»Jlj ^ A U I . 1 1 , U i^j i 1 1 jjjs 
^jri^ i4_aj_a^/! L^-Ltjs 3j|_Uaj>JI jjj cJ> iJjjjlII ^Jl Jj-il! (j-a ^^/! 

. 4j jLij i 

4_tSLI .(jVI (^r^- LtSLa_a (J-ujJ JLlJjJ! (j n i^w jLlL>.1 :(j"^*^>J1 ^jmu^ jLtlijvl 
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La (J^3 Jl9 LLoj (jl Li^ . uuJl (jjJLJI 4_4-iL>. tilljl^ ^e-±x^aj i_3^_t_u 

i_f jLo (^^Lc S-ojsjlla Equilibre demographique 1 ..II Qjljlll ^ Cj1 jLa-"i 1 ..VI 
hj;jjs-^Lij assimilations mentales 4jIa jJI CjL>.L>JI <_>iuLj S-laLj 

j^jJ! Q>^W '■"'J"'"'^ iSiLaiUI CjLj-jJj q\ jiaJI <_S^Li>.Li jjLiill ' allicj i_Sjj-u 
Rhytme ^LJLj^I ^.3 ,_L>. jQ3 J_Ja jJaj> JJL>. £jJa j u t^j <Li-l3 

.J^Vl (^k. oj-U! I jut 4jL^j 

I r (jl Caj a-j j iVitl 3JLUJ • J ua 3| iL>i-uaj (Ji^a' 3Lt>- 

jii n 1 (jl V 3_jLiJ! jl jj- j mi II (j\ 1 <i-t~'°i i3 jliittl Lgjlj_L«-i 

JP^j j-ajJI 3JLU 

jj-SLI 1 1950 , 1850 ^Lc 3-jLo j_a n>.>ju>. jjialHI o' ^ t(jLuuVI 

<Jj_*_a (J_iiaj ^jl 4_t£.Lilo*VI CjL«J_>JIj <ft ifrVI (j-* '"1 > ^ tail 1 ' JaJ I 
V Jlj3 1 < I j a j_«_«JI (jja ( _ ;r 3Lu3l ^Lc sLal^ Q^'C" 1 nj . LaLc jj^j^lj J-*-*-^ 
(J^a '^Lc 4jLa jlj-a t _ 7 JL-LjiaJI j-ojlII J Jjla (jl i4ji3 j (jr^- l)LcojVI ,_j^l 

j-«j>JI 5JLUI JjLlj (j&lj .Sj^jjJiI tLise 1 aJlj 4_L»iL«Jkl i_3j|jJiJI 

N 1 5J I tajJ I j Jo I M.il I jj-u (j^ijJ I i 1 .1 1^1 V I j Acti vite et experience 

JULJ J_<3JlJI (jl p J a I jL>>t V ^"m* fl (J «**t l"l ^ ^jl t— t3t_l 4jl JijLtoJI aj j a 1 1 

Luljjj jj-tilLi ^juJj iJ7 £.\-jc£u>.*$\ £j\ 0 LgaJI ^jtj ^^m*!! t. 1 1 n'CI Ljjj^j-Us 

SLpJI (Ja-lj-o 1 ajlj&x (jl jj>.jJi.I taLtaJI Jj>.lj-a 1 ^ JljJl»j 

Iu^^^JSwlII jj-=»o ^jJI C^tjJI ^_^a ' d I ■ dJ I 4_o*^J^_LiI1 Sj^itll CjljL?E_La jj-jI ^jfc 
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( _ ;r lJ! i4_jJlj>_L! (jlslj—o^/l I c i_ctaJ I j Laj i ■■ i4jaj_>J| \l I j^iajj 

'' t-ulajl A-JjiJ i u a l^-#-i r "i^* a iSL^oJI * )Lj_oi jj-jl dtl>. 4_u_o (j^ ' " Q "»«-l C^jL^ 

( _ > ijj_o jL^j ij-t-£UtJ1 1 JLA £_lLa_a j^j-a-^a j-i_a t_£<J-II ^5-*^^' (J^ Jlj ^ 

(j-sc Ca] ^bJLij icLfl uJI <j-a JI^QJLij ijoJ^I ^Jjljj i^^LlII i_JI taJ 

i>^-3 Si "■■ ' ' """''^ £^-*^l 5-aJii>-" mil JjLj/aJI (jX. jj-ujJ i g. l"l * 1 1t Lil I 

(jjr i'r-i I ) S'a JL3 la sante 2-> call a j j a " (jl jJal^aJI :<L>vu3j| ftj g a ■« 

( j_a 3JL>. ^^jt tlse-L^JI)) La£ 4_lLL«JI ^ -» i all <Laiiia (_g!jJ I Sola 

3_&I_«JI ji (jloj-l.! Jj^*_o i." i i njlj i^^Lalia-Vlj i^jlajJI n_g J i .i->JI 

sLijaljJI (jl jJ-JI w se i ail (jLajiaJI (_g jJI jjt JUJLajJI I JJt JlLa «Ja 

Cjj_jJlj JL3 L^jI j (((_p3jJLl sLtjiaJa))^! dllj ^1 Jij :(_p3j_U ^j^iia . Lj£.Lai>.l 

i* llit 3_}JjLLa iAj&j-A l_ualj-at Cjjl_i-a 4_aj_dlill Cj \juc£ls>*X I ( _^)!j-aL5 

J_alj_«Jlj 2 j a I II j 3_olJ,| 3_S_ijJ1 j i3^Lj_a-j£LJ| jljllj iSJjljjJI I jj'a 

CjI_2JL>. Cj^Lj ( _ ;r ^ 4_Lc OJlXjxj La (3^J 3j_ajJLl sLuLpJI CjljLti! (jlalj-al 
.((3j_i^>Llti! 4ojjJ!j dull) ^aLijj ^jjS 4_ujjj^Jj 

l_4J*J (^Lao^.! *^Li slj^H 3 i i .lilLl i^ila Pollution iJllailJLa i L^jI j sLUaljjsl 
2_j^j| fj^s^aj i>jJJU ! JLAj ^_a2L>JL1 ^£ 3jUJL>. LUslj-ja \ lmi,i <GV .^CujL^a 

. cLo*^aJa_i£^iJ1 d j aUllj 4_uLj_a_jSLJI SjjiiJI 6j uulXI AJ a i nil 4_jJL)J ^dJ^eSLII 

si a U tl j k, j j<tl 3li^nU :c1 JLiJIj ^yjl < in T1 JLjIJjJI 

^jl ^ inll J/^-l jajLflJI ^^pajLjtjJI \jJt 3_)L^j jl XII (j-^-p-^Jo-^l 
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6 , 2 (Jj-al (j-o 4 0 1 '1 1 jLlLq 4 , 5 ^Ijj*. (j"h»_i l^jjj/ 1 2000 ^Lc ■>! jJJIj 

1 a ' ea )j jLtla (j^ 3 J-^*^ ^J-^ iSj '' ' ci-^*^^ IJL^- 1 ^ •"»**' rt (jl JlLi ijr 3 jLjJLa 
jAta (jjjla 400 ,j_a jj£l (jl L»£ t(J 1 I 500 ;j_a J^l p^-La jLlU' 

1 % ^ I ■ v. ~ j jJaj id 1 1 *j uic I."' 1 nil cjIj i 1 nil ( _ ;r a iicL*_a (j-o q^jLhj 
4_i^sL>. SJiljjJ! 4_<j/j_Ljt p I cj jJj j j tl SjjiJI cjljLsol (jl VI ijjlkJ! 
i<tc jjj_tl cjL>.I 1 M Uj 4_ic!jjJ! Jj ii-iL»J.I SjLjj ( _ ;r a \j xiS p j ■ ■■" (jl »^jt-->" . . ■■ 

^jU" , ,," jjj l( jjj_ajtJJ L^jJLLslj JL-JI jJ.1 (^Js CjLl3j!I <U-mJ I j L^aAscJ LgjSJ 

ga a3> L^Al^ 1 j 0 lr 5wQ JLauXI (jljJUl (jj-^ 

( _ ;r j5 J_<JljJ»l CjLlSj a a a. Lo-yJ 1 Ljjj_Sj (jjjLJI jjlc jIj 2j i ^1 j-«jJI 
jj-ijJI (jLjILflJI d i i im (J*** - j 1 ii iCjl_}VoJI J J_»_4_i 1 tal alt3» - *j x2 a 1 1 (jl JlLJI 
d I *C i"i U ^ J_a> (j| jjj t (jl *s 1 11 tl jjLc ' Lljj jjL*jj 3j_Ju£. diaLJI (jjJ p-fl> 
(j^/ 1 I J j 2 « " JljI/I CjJLjJ (^LkJI ^j" 1 11 U Ir Olbe-i JlS 4-JjjJI <LlLlJI 
(jl jJLJI (Jjt^cJ Lx-« i4-LC.IjjJI CjLjjLjr" 1 11 U £_a (JjLujj Jl3 <LulaJI CjLjJLa-" 1 u U 

(jLoj^Jlj £jj>JIj j-SAll (j£ La^c. -^l-sjj ^ U" 1 nl, I (jl jlLIIj s Ijj jl jJj S-alil,! 

.in ij£)L>. Ij 1 n jj i im^j^-JI t^ij Jj^j i-^-Jjj 

( _ ;r jt £_«-Ij>J,Ij Sl_j_r»JI p_l^. (jlj lLijjj Sj-Jai. A K i"i a liljj ^1 1 al 1 aJ 
^jLHj Luj La 4_t-£sL>. (_^L>. (J_t-£i3 Lfl>l_L%.j»iIo ij?-^^ i4_u_ujjj-ill j-j^LojlII 
. Lfl>jl uiUjI ^ajjj Lj-al JLa-" 1 »l (^ Jolj^VI 

(j^. CxJj_>Jl JJjlo «L>.jJi3 (j_a J_) V VI Jj_o (jLl (j^lL>.LJI jL-»^ J_2jjlj 

p I r fel 1 J_a> Sciences de la vie et Societe i^_«JL>J.lj Lljj.jJj.lJ I 
j_jJLj (j| cUt-LjJaJI (j^Lc (jLcujVI flj Laj 1 ■■ (j^s jlj (_gjJI (Lls-jJo-lJI) SLpJI 
J'C uij (jLuujVI (j^.j 3Ll>JI (j^. jjjjLJI (_£jJ (jlfi (_gjJI p j j a II (jj 1 c J*C i"i_i 
<_ 1 1 "Llljj 1 ^Lt3 j^Jo Jl3 (jLcaJ^LIj SLljcJJ I JlJ Jl>. Laj^ia (jl jJsljJI Sjj^aLi. 

jLSLs^/l (jl i_dJi (^ <■ 1 j 1 ..Uj '(JxSj 1 ..II (^ ijLs-jJjjLJI Sj j 1 11 U 1 UjU^ 

U, Luj^Lva I flUxtaJ 1 LJLc w flJJ A3 I gale I 2 flj aj 4j> i."i>i i^i (_^JI 
:4_uVI 4^Ll>JI LLUiSJI 3^ aJ (jr^ 'Ll^jLs.j o' 
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ijluuUI jjjiCLOg LipgJjjjJI 

(_L«LCjj 4j!j\j>-i JojIjjj (Biosphere 2_pJ! Sj^LI!) (_gj-pJ! - La-pJ I Sjls-j * 

^ * ^ ilaJ I (jjl JJ < tA A i ^jjl j^_a pxl_u-« Jjj_ul_u_o ^Lku (jj^J t £-« I j ■ A. , 

. LiSLajJ ( _ ;t jj/Lj/^! Jaj_JaJ! 4jls!j ( _ ;r a J'C uu (_gj-JI 
^j_uJ! ! jjt JiLa . cjLjJ!j (jl^pJIj (jLjij'iM lxI^. jjLCi!! *ljj w 2 xj ■ uj (jL£ 

(_gjJ!j cLLja <_>il-C. (_gjJI fj^LC. I jj'a ' aloaeJ 43lj_us JSJ (J J(J ?^ 

4_$_)L^s_a (jj_i 4_o*jJj_uJ1 p_ukLaJJ £JLA w 2 U (jl w S la * U (j-o (J""^ 
w 2 i j (jl *^j 5 * rt Jm_l pjj i«lcj_u_« Clip's "ifl (j_o 4_2lje3 LI CjljJLl ^_4Hj>JL! 
SLljvj ij»Lc *L>.j_] 4jLlj>. (jia_>>j O^l *C i"iU tfLjo (JLjjs J-i^- (jLuijVI 

j-jL_o (jx. (jLt-u-i^M CjI q < n p_&l (j_« (jlj c Lt-^L>- ac_i£j£LJ1 1 JJt> p j ^ J ' ^ 
C^jL^ (j!j 4IL-L<_] jl 4_La-pe_o Cj!j_Ju £_o i_ijSj<J! 'j-sLa 4jj£ CjLjjjSLU 

oLojVI J^li- (j-o ((_gj-pJ! JaoaJ I) Biosphere 3-j-><JI 3j£LJ! (^ (jjljlU! t;r Lc. 

i—ij^Ls.-d-LjIjij i j|jX.)2j^liiJI »l <i U II (_gij f_y£ £}Ct i h_mj (j^Iti-iis* ^1 

: I .i it: Grow-Royer- Jacob) 
^j-L^aj La jJ^2-i 4_La_tJt_aj ^-^J- 1 ' " ^ 3jJa_u_u _il_i^-j La j J_2j 4jI : 

jjjijlj J_a j_lC (J-oX. (J^J 'I J ta 3» JLJul £ I-5^jJI iJJLA ( _ ;r 3 (jjljjJ! J^Lo-l (jLSLa! 

(jlj^o! dJLLa (j^LI tjl i .1 "i!^LI 3 j i nitLi LJLc <LUij ojSLj JL>J.I I ^ 

i^LlLI jj Lajj 2^ I ;.^tl L^ajti I 1 1 n| SJljlJ . (co2) (jjjj£LII i nM (jjLj jLc 
j_o^/! ! J_A J 5 i '■» i^-ilj^l j -» .^"j j«JL«JI ( _ ;r 3 CjLlLiJ! 4^-1 i a a (j^a^Luj 

(jl e-pcj ijjlUs ^LoSLI! (jl (^yix-l 3jj-«-«J.I (jK i .it 4£^Lc ^L^JI (^yifJI 

(j " i"i _i <Lj_ljJ! iij_Lj (j_o jL^eJJ (_L^ jajtLcuJ 4jJjJ At !j (jjSLj 

^fl / »l j . ..I _i til! j Ll>J,! La^ (_JJ-I.! S JLuu Sjjlaj. (j^s j_a^U U, ijj-ALtiiA 
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Ig (jUiuUlg SLtaJU SajAjJI (BLUblnaJIg— t^pgJgjjJI 6 j mm II 



^IjJij! 31< uK diljjjJI i al , V,j 1981 ^Lc «3j1lJI i2j>K mioj jLuuVI)) LuL£ 

L-a_<-3 Jo-jIj-Ij L$J£ cjLsj1>J,L3 cjLj-JIj (j!j-L>J! ty^-j 

A \ a ->o La j_LC-i (Jjl (J—alSLjJ I Lajijjjij JLC. Jjj/^Lu/ jLU! ( _ ;p 3 Lj-Lu 

■ (_Jjp a i" ij (j-U" (j_a jjLlaiSLI! 

i«L>.L_La j-xc ^"i j*tl ^^ji^. L^-^- 1 ^ ^ ^ * rt J i4aj_J! £-a ' cuSuJ ^jjjLo^I 

.(jl^jjail 3j,,h1Li JL>JI I jl£j 

(J-d-lJ p-LatlajJI CjLiLi^, Jjjj-La jjX. ^^J-Il 1 jl jj (j-^p* 3^Jt tj' L«a 

^!jG_i! ^1 2 j^jxla-illj 2_aL*J! SjIjjJ! cL^jLLa jLU! ^ genes «cjLLl>JI>> 

jI_lIL>.1 (jt j J C (_^r>1j_ a^/1 3_ajLa_aj j ■ aa >i 1 \ 3j»3j_l p i n*M 3jujL>. i_3l_u-at 

^1 ^Lbtj jls j^s-T Cj^j i Lul I m in m V (jl (ju-a cJaj cjLiJI 
idiLiLilI! (jjs (_p3ljJLi! JLs- ( _ ;r 3 d K ."ilia •^^j-II I i j * lO^' ^-"-> 

I a\l UM LUSLxj idil j ,j-a (jiijLflJjl lJ \c j i LLlS La^-a 4-uLi L*jL*jl 3JLa-~i i .il 
tfJl^S t/ft-utlaltll 1 L$j?e_a.} Jjjj-La jjx. 3 JUJL>. CjLjLu (jjlit-i L)' ifi *_LL*_a CjLjLu ^j_a 

,j-a Jjjl^ .CjLiIIIj (jl^j^JLl (j^sLiJI ^jtjjUI I « ( _ ;r LL>J! 

(jL^J .S|_lj>J! jo_L^. fj^l I jl Ti < ill £-aIL>>JU Sj£La (jJaSillJ SjUJ^. CjVjL^a 

jjU'tl d K i"il SjLjJX. jOJjtLia I jJjLs- (jJ jJ! »l nUll (j-a I JL>.lj «<jJjljl-i» 

Selection naturelle ( ( _ 3 _«_LjJaJ! t_jLicJLjV!) w « j ilaJI g I ala i oVIj Evolution 
tij\ i .1 iVIj cj! j i tlj (j!j_pJI jLi^. ( _ 3 jj/Lvu^I j-iSL!! jj* SjtjxIaJI ^aJlILa 

1^1j-3t 4<G-aj-_i mi i tl jj taHU Li! j_j>JL!j i«L^_u_Ll1 j_A ^j_lII! ^ji jLiH£,Li 
,j_a (jj^jLiiia ja^K j^l ,jjs OJ^JJ icLa^JLa idjLojji^aj 

Ll>.Loa Ij^uJij i Lt_L»_a Ltlaj-a ^Jj^-i SB iCjjL>. cLUaj^, ^ ■ ' aaj 4_iaj_J1 

(jjSij (jJ njM^LiilLa j!j-3l (jjjLlI! Jj^tll 3JjL^a (J^j-SLl^J! sl2jjJo ( _ ;r a 

(jx. j-J-alb 4jj^ ( _ ;r 3 (j-a^3 La-il lSJ^* a c ^-a-*L3 iSjjLalu! SJjLa^s V! 
1 j_a slla^s. c_ij>.j liiljd . jjU",lt (jr uj\_ UJ '^\ ^.al jjl jjt £j-uJ! I ■'' j' a i<Ujjv La 
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« 

(^ydSj^a. ^1 (_jjLjJI J i — All Lij_ili JL3 L£ 

>U I r <j-° I <i 4 j tj jl-<i/l t> " j < " j Sj 
«( )^^L>.j Lo*^J^_laJ! 

j-i^. JjiC (J^J 1 I j ta 3. Juiul 'LLll!! tfJ-A (jjljjj! 
4-ugiiJLl LJLc. *Li«j ^ lJ'- : ? , -''' Cr^ 0 M 3J^- a 

4-j_Lc £-Ltaj Laj 4JL>LuJ! Jj i a a 1 1 ( _ ;r 3 Jijj La 

SjjiUlj (Ljjj.jJo.lJ!) SLl=»JI ^j^Lc (_£^>-^Lij >Lo.^/I 

. (_LlSJ»! Qjjlllj I JLfll J^S-lj I jJj-LjlJ ! 

^Lk^U! 

jj_a 4 i Sj iCjL*L>>jV!j Cjlj^ctiLi ifljjLo -^j^ o' 
^ I « " " '^-dj-^i^*- ~il ^ j I »". tl J^Li. 
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(j_o_JJ JlU_3 .^j-j>. 1 4_^J>. jj^O j_i2u_jJ! i H * C t^y-^l doll £j_uJ1j JjjL-uJI (J_uaAJ1 

(jj/jjj V iJLil! J^uj-u (jlc JJ^alll ijjlalS i^jj I^jI L y±all\ 
(jLl I olr i«Gl j) (jjjjj-tl I Jj'a (Ji-Jj JL9 iSJjJLC <_)! j i ..V l- i ( .iLUl 

2 j i nLm^l Sjx.L2JI jLSLII 4j^1UI (^j^-^I^lJ! t;r l£. <tjj_taill 

. ( _ ;r >JI pJL«JI 3jl>.j L^-Acj iSLpJI ^^ij>-! 

(2>-jjJ! (jj^>- ijj-uLlJI p la » a I j 1 J a^J aJjJLc CjLi^jJLi (jl till j> (_j.II 

Cjl_tjl£LI1 1 Lfl-q-Al 4-lJIx. j^lj-a ^j^illjtjj i4j^jjjj CjLjJjiJj_u_4-J ^jj * 1 la < a * 

3L_>J1 ^jljlu ' a (3^J SLo^^Lllj 3l_j_>J1 (J-uaLill ^jt i"m l_3j_i_uJ 
JLlC I J_u 4_ujj 4jre_uj VI (j^-i (j-I <—-)Luj ^jl i Cj LtJ L5s-1 1 ^Ij^o-I (3^-1 

^j^* 1 fib p i n**( l ^jJI ^J^j>J1 La] . {jJJ uuilj J Jl>.1^J1 ^jj-SJI 
liihiI 5jl i m-w ^Jj " la a a l_flj_uj_a 43l!i ijr 3 i ( j_u_jl3 ^^IjlII jj laj t _^-aj*_i 
(j! i_^>-!jJ! (jjtS .(^Ula.V! (j-i-ulj i .ill Ji>JI ^ 4jJJ (JAW L5^-" ' aljeaJI 
' w L$J tail I I j j j 3.J tSjoUtl 4-i-i/l j i nlla i(J^->JI I j^J Ijls. ^.Uaj 

4_ijj_iJ,l j-jLuJI 4-j^>.Lj (j-^ 1 j' 'J.i'ntlj ii— al jut VI (ji-Lflj sLo-Li (j-* *l_j-"i 



• 4-JLUj jL^SVIj i <iU 3j,,.;ILi JUJ! 

LaL L » Il j 4_IjIj CjLoLoIL&Ij i4_Lut_a fiLtsLoj JoLcjL p" ^jfcLill (jl 

dl!j> Qc £_LLj3 i3-u>U *Lc! jVI J a i ii U icl j>VLi (jjptla jojtjVjV JjfcVl 
VLa-&! jjtLtil =Ljc_uj QaSij lj£L*j . Lgjlj) ( _ ;P 3 j> Qa-<j^L^ai>.VI 

.ojjJlojj ^j-^-II O"^ ui^i^ (j-^t^^l '■. 1 1 Laf 'iJ^?"*^ cjLjaLLaJ 

Cj! j (Jjj>J! 3Lo~ (j-a ^jVI Cj! j i i ntl J (j Mjttl ^LULj ( _ ;T cLa_L>.VI 

. 4_Lal_SjLa ClJIj La «Q_ujjj jJaJ! (jja£L"j ^J-^- 1 tj ' JtJ^ '^-^Li* 4_ua_Al 

. tl ui it jjl ^1 Jlj VLjjtl i la 3. ^ ' ij_Ll>J! *Lujj jjs 4_ua-&l Q-a jaCjJLj 

3l_j_>J1 joic (LjjLjJaj) L^^Ja-u^aj 1 1 j a i n-wj ^ i^J^iaJI ^-a-t*. 

p ' gaj d j * taj dim uLa ^Lfujl 4 jJoJI ^_t_uL ^J**''" LuL3 1 jjj . 4_ul i uj VI ^oLlJIj 
aJ-tb n ->J (J JLli-La «Gl j> C^oJ! (jj^Jjj Jji ( _ ;r 3 Q* 1 al 1 alia. I 

Louis jl^-c j_l*3 i(jjjLiJ! jjjl2Hj LjiejjLj jLlx-i ^Lc =L>. Lj^-^J^iaJLa 

jLjljIj i(ji3lj^oVI 1 r <■ 1 1 <"itl ^^Ls-i Q5i.jx.jLj (jjiLl)! Pasteur 
^JLl! 1 a-jJLSLUIj 1 " 1 1 ;j « 1 a II Qa jaCjJLi i4_o~ Jljj La JLaVI tfJLA iCjaJi! 
^1 jo^s-LujI jjt tojut jo^a^Lvl (^ylc (jjjLLlI jlj-i^sl 1. u 1 ntlj . I jj 1 'i-ij-l«3 

L^lLijLajij (jlslj-a^/lj Jj i(_psjJL! t—iLijj/l 1— al uiSwi < »l <_ aj^" i n~ 4 _ =r lLl t iiLaj^/l 

4_^>.LjJI» tl _i a iii i La IjLAj i sLj^. jj jjSLil I CjLal mi'^VI f_yi\ ja^jjJaj 

L^>jj^.j ijj^tHl! 4_o*Li Q-a 3jLLa_a CluL^ ^LjlS cL^jLuj i((4_uL_ujV1 

cLjja (J!j-J La '(j-cl LuaJI jjjILi>J,I (^yi LcLLiS I ■ eaj] i_kJJj Ljjj-jJaaaJ I J 

a**i i n**i i n 4JL>J1 i>JLA Qt O-lL La 4_aj (j-ojJ (1>^J * Jl-uQ]1 ijr ^i3 Ljv ^Ja_tSLxJ1 

) S * ' j (jAjljJI t p 1 .."j-j CjjII ( _ ;r Lc (jisljjcV! Ijj ilamedecine i_jJaJI w 
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^jl i> j_^ 3l_j_>J1 ^JL*J jjjjLlJI j-ij_a3 (^ylc j^-AJj (j' (J-«4^j*_i dJJjJ 

ijr 5 <JL>J1 ijr A ^Jt-Lxla jjialJ 4j?e_uj jJljj t L^j Loj-lLsj j it_)L_i£L11 1 JJt 

< ^**" * ^JLua (jr^- L*-* (J l5 0 ' 3tJ-^ 1 f\$J^ d ^ ' Jail J_i V 

: 1 g g ^_j_uti1 i^^i^. c_ujlu CjLij>»1j (j I (jj-^- I • «ULoLj ^oZoJll 

jtioiLtLu^ jS.La.lc ' La ^3 (j_ojJ ' p ' 4-ilc JlJlC d-L^al ^ILaj d ^ ^ a 

■ La 1 1 t Lo*jJ^_uJ1 ^ ^" 1j LlAj .^j-'^LlLI l dllig&ja £.La£l LuaL^t_iI/i (Jj 

ljr £ »lj j -sJI p ftl A*, tl (jJLc (2>-Jjjl-2JI tj\Jl2ul\ (jK i nil (j-o Ljil^ Ijjlc 

JJLao (_yJ.II Sj^_)_li^iJ! j^yfl jJ^jijJ I ^^IkJIj iiLaj^/l JL>.jl 'Lloj^ JjLujj 
j-Soj-i (_LaLjJ1 \jJt . l^_fl_L^r»o ^JjL-ojj cLuJa^JI 4_i_ol_u_oU fiLUajjjtJI i la a la >i 1 1 

( j_al_UiILj VI (j"i _i » 1 V (^j-cLa-r^JI ^jLtSLJI (_^-J i c li^ (^^lal ***( i u i V ^J-H ^jj^ 
' la * (j ' eaj lJlJQj L^-La ^iJI j^aLutJI 
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lj la ' i^j-i-ul j "ill ( _ ;r cLii>.VI jLg->Jlj ^jJLkJ! <j-u CjLs^LkJI (^ tLiaela^Jlj 

. Jltrttl Lfl>j_ulj j»Ju«J 

J^IjjlII L^aLal ^La id j <iUtl cjUejV! j-j^so (j-a V jJatjJ! (^.sj 
»l n 1 * II (j_o 3j-aj iiltl_Lfl> u 5 jj V I j~jil *' a j I j"'J^J ^JJ-ai I jl VI 

<Lgj.| j_a (j^-a-U j j ^ (j_a i-iLtjL^ • ^ ^!^ (JJ '"'J* * iS^^ rfl-JLaJI (j* * La 3 * a 
jj-J 4_^al_2ill j 3-L£:L*i>.VI j SLjjLuaiaVI Q>K miU L&jJjj (jlII cljLjJLalll 
(j£Laj V d 2-i-2-aJI 0j_fl> (jl (j I c i 4_lj>. jJ jjSLjJ I j djnUtl CjLul£LaVI sL5jj<3 
l£U J ^Jl ( Ojua] , cL^/l j inll cLila_a i JUu Lj_ij3 t ^jj aJ Cj 1j 1 ♦ mi ^* i * I J < •^~» 13 
J i a a * a <Jlil i alj-VI (jl_i (_paju.il vl VI pj*-ij JL3 (_jJ-!I Cj^I'C i"iU 
L$J (jjSLuj/ 4JLl2j>JI tfjLfli (jl jl nil!!} (j n'C r L$j| (ju>- ij^S ' a « J Lgjiajtj 
.^LOs-Vlj (j^JaJI Jjrt~miU (^3 J^aAJI SuKIl 
(_£jljVI jl_^_>JI p j la I " ( _ T ji j-jjLj (jjJ {j a y (jJ i Lis. CjIjI fic VI oJLai 
£JJ-tl (jj£j (jl ljL>. p^-U (jja-3 ■ i n a £-3jl ^ n Ut l iJliJe- i il (j-i-ul j i nt lj 

. j^LJI I J j~^l (_r-^' Mifllt Jjl^JI JU J->«J aj i <i La. j Oj laj i u a 3j<iUtl 
JUJLaoj tsLu-ul j i ,il| CjIjIjJsJI jLitjl f_y£ j\j a" < .iVI (jLC^j S j j LajJ I (jJ. 4jlj 

(jl jj V (j^o-LJI ^.a (jjL»lII (jV i^jLkJI ^1 g_^>.jJI (j^J iiLajVI (jjjLus 

I '<i_tl p (j 1 1 (j-oj • £ ^H^J-^' ^ J O.l^^J CjIjI^SJI (jjjLitlj (ji Ijjj (jjSLj 
.SjjJajII 5-^/1 j i ntl jljLcl (^ L^LljIjjj iiUcjVI SjLs-jj ji.VI 

(jV i«lS_lL>JI (^yi Lutj VI (jjijia icjljljjll l. 1 1 n'v i^^LiJI ^ i ilSj Lai 
S_i^Ldl S^LaSLII Sjlj^JI dJJj ljr £ <j-I ^-'r!-*- a *j'j_5 ^ (_,jJI 2 K M.U 

4_o* jlj-iaJI Jl)L»_l^LJ fiLjJLjJL>. Sjljj (j-° ^-J V (jL^ l_Lfl> (j-aj • I J~J-^I J-L 

L^J (jj-SLj i3-j-2-j-j LaJlJIj 4xL«JI sLjjj.jJjjiaJI 3jj!UI 3^ aJ Cr^ ^^^SJ-^ (j" 
(_gjjj_UaJ I j^ujj>J I j j 7t~ i ii 1,1 (j£. puljJI (^^LsJ,! (jjSijj 3jsjSL>JI ( _ ;r 3 LflijjJ 
CjLajJjJ.1 (j_a >Ljl^ S^LaVI <j^-«J (JLr>JI fljlfl) ^yia .Sjl^V' J illLstjVl (jrU 

it_j|j^e_LI jl » I i j It I J "I J ■ (jSLa-l i^jUtl j^LuS i Lj^-jJjjLjJI (jl dltj 
1(J 3Lx^j i .1 tl jLsoVI (jrljL>Jll (j:jLaj iSj^LJI J^c ^ ^Lti J^aa. La I jL&j 

.^LlLi£ » i^>. (iLtjl jl 

LiSLx-l I jl (jSLajs ijjiLsJ,! OJLfli (^1 sLuJIitl (j-a Jj V (jL^ LLfli (j-aj 
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(jLuuUI jjjiCLOg LipgJjjjJI 

. (^JjLiILa 

i ^ ,^,"<"j VI (j_aj_I! L$J J^iaj (jjj iLjjJLLslj jLoj'iM 3l_o- (j^ < nVn p~ j~ 
O-o^s-^Lj La Ijl LljvjJ^uJI jl 2 al Ullj 2-- I ;,^tl ^ 3jjJL>. Jjlj-a 
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j3_>J1j i^^L^l c L*jl (J-J icLjj <3_ajL) t j^ J ? 

jj^ w 11 1 1 c 1 1 1 1 jjjJJIj 4jJL«J! 4_i^.Llj'^Li j-j-cjj 

^Ljj-iAJ! JLtco jjS Revolution (j-ujjl! jaLtJI 

pie.) oLuLpJI JLa-o (^3 :4_uL\JI _j (SLt-iJaJ! jak:) 

cLuj/Lj/^/I 4 T uLjj_LaJ! i_3jjiuSL!! ciol jlS^ (Lcj-^Jj-uJ! 
Energie 2 -al ta II ^_ILc <Jiil S j j La * ^^Jl 

Communication, Jl us TransportJ 2 LJIj 

lElectron ox> "' ^ Electricite, »l <j g £ llj 

Sjj "t 1 I d i i ii i T l_l Lai . jJ! . . Lgi>JL«-aj Cj Laj UU j 
1 2 9 i* iLxSLJ! ! J_A ^_tla c Lp* ^J^Lill 

^j_lJI V! i_3j_<ii£LI! oJ_A (jj-j-j-taj IjLjj j<sJ i«QjJL>.j 
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cj!j_j_lJlj vijjLso i_3j_<-u (l—LjvjJ^LiJ!) cjLuLl^J! (jla '(jjj un\\ (jj-SJI 

L$_) J— 4-1 (j^l ^-*J^ jj*^* cJri^ 0 tjj^"* -1 (j' UijVl (j^^Lc 1 i* (J-*iJ-J 

(jij i la Revolution biologique moderne Sj-^LkII <L^>. ^1 jj-J I Sjjlll ^ pi*] I 
(J-lLxj-!I IjUk (jj jl n_gj_<iijJ! (jjil>JI (ji^- djoUll I j"l allaJLa CjLojjlaj j-jLij 
lJr £ i^_«JL>J,lj p Ull I jufc <j-u ^-iLa^L«ll jj^",tl J .Vat p j A" ^Ir LiJlC.1 i in 
I i I » 3 jj Lui p j~l laj i uj »l nUtl djjjj i ii aj tpUlt ( _ ;r £.Lii>.VI JJJ-!I « J-Us 

(jl i JLjJL>. o Ir i>L>ol ^1 «!jijjtVLl La Lajj (jSLo-tl (j-a ^ ■ i -«j i ■■ Jjk * 
J^Jj-tl tfj-di (jl Jj-^l SijJj^JI pjjjl 3-a)l (j£. Iajj-LL!! djLUaaLuJI Jsej 

^ JLaUJI 4l=^J! j£L^xu. 2L»jSU [ (jSLait J^I-j^J^I-Jji^l ] 

i>j_a cj!ju>.I ( _ ;r j* I j i iiLt-u I Ijjj cjj! Jiji <■£] i"i (jjj *Ljj_LflJLa J < aAJI I jla 

.cjLLoJI 

jjs CjIj-j?e_LU p_Al (j^/ ,d"jjt-»-^ ^-^^ (J^j?e_aj 4 Jl^jlII tJluJL>. 

(j-C «Laj>.Lx!l CjIjLs.^1 p-ifcl Cj-iL^j 3j_o-^M SjHAJI CjLLuLaiJ! (^ Cj-«-i 
4jj jJI 31 1 (rttl j "LjjlJ-cJ'l SjjLtaJI l^jJt (jrt «U11 (jJ JL& (^3 3-u-uL.uVl vlsLtjVl 

cjLuLpJI (^ «cjI_Ll>J! 4jj/jLLik)) jl cLuljjJI «L4j/jii^J!j i4j!jjJ!j i^Ly-iil! 

.(Li^JjooJI) 

^co-ujJ 1 jjjJI jjjC uaAll i Jul. ^3 «LuoL>. d a Lea i Luj Jo. jj_?c_«q ^j^SLu-uj 
JLSLil/Vl £ Ljj^j-flJ I cb ^j-^J (^jJI JJ«-*-Jl 4_uj_aI (JlS-i (J' Uj-^ CjLuI j'r 1 1 

ujLiSLII 1 Jul ijr a Ljj-*it Jl^ LlSj .j^Cl>J11j ^LlII ^j-U J^cLallil SjUJoJl 

(jLCaVL, (j! ^1 

(j_a 5 J [ n tl 4_3jjtl1 4_j_a_Al OjIu 4_u_uL_ut (J^.1j-a ^-Jjl (jj-IJ ^-iLt-oJI 
(^^jjj-sJ! 3l_j_>J! pJLc (jlsLieji 4-i^jL>.j i4j*jij^J! (Jl i aj VI jl CjLajUU 
jjJLlI p lr j Biologie cellulaire (_gj_L>JI SLjjsJI p lr j Biologie moleculaire 
genetic SJiljjJI 4_<j/j_Lik p I r j Neuro Endocrinologie-3 j ■ « II p i a II 
jlI^JI i-djjSlj (j^s Laj DNA Jl Lij>.jJjjSj (j q i ii j La jl Engineering 
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^it-f .^LojJ! (^i^. i_gj^>o oLJUjlII dJLjSjj ijjLCiJ! dJLJSuj i4_uljjJI 
1 4_LjLj& d -i j lac Sjja i ( JjiAILi jj'^a oJsj J^Li- Cm i lual jJa Li^.^Jj T LiI I (jl 

. {jJJ uuUta JL>.1^oJ1 ^jjJLJI Cj1jL>.t l_Aj^t_a jj^>. jJJGj_o 
p I < II (jl^ JUz3 1 w A-Ltl joj^I j . ~r ^\ jaj 1 .ill j 1 a£ ^1 

(_pLcj 4_j_«J jl j_a 3-jLLaj tjL£j i L>. j>L-uj 1 1 juLx-aj i ^Ai>^ "j- 3 ' 
^.i!! lOtjJLi SJajJI tfj^a .jaLiil 4iJL>J,l SjjUitJ! Ij^jU-J 

4-a_ii2» j j<j i"itl Jjs ( _ ;r 3 I 905 ( _ ;r J5 t^SLj (jl ^1 <(4jjL£ (j! (_£j_Lfl>» C-iJL3J) 

V La£ i^^io-i V pic Jo-jj (j' o^-*- 1 '• MjLIs «La valeur du Science ^JLxJI 

. Responsabilite 4-Jjij . ..U J ^1 
g^u 1 alll Cj^I iQ^oJ! 1 jut d 1 1 1 1 ^ ;p$jtJJ A 1 1 h'iTLi 4-Jji^uX1 

CjL»_oL>J! p Utl i-ilj^ itUcLLLiaJI Cj^clI! Cj \j y x a jl mi" tl ^1 3jLj!jjJi! 

4JLl2jJ! *LuijSJlI JjljHU jjiajJ! ( _ ;r 3 Jix-i (_gjJ! jjJaaJI I JLA • L>-J-»^J 

SJljJLjJI 2 j i a II (^jJLu/Vl ^ JiUj La^ i,j^aL>JI JLajtJI J>Li- LuUl 
i4_jC.Lo_o.VI »l nUtl 4_Jj|J__j_- 4 K i"i a Cjj^Ii i__!j_>JI 4__Li__5 ____u_3 (_--JI 
^j_a p _j c ^1 J___1l__1 jj-^ (j^-l>.l_J1 4-Jj)J 1 11 a ^jj ' 2 rt CAila L^ji Jl-u 

jo-Aj-iLa-Us cLaLtJI ^Ijlj ija^jLajl jIiLli! tLcLu-aJI (JLt>-jj iSj)L2J!j cLj/LjJI 
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(jUiuUI jjjiCLOg LipgJcp-JI 

. ^l_oL^ Ijjj t mi p j**'^JL3 ' " *1 * 

:4m*J4L£ 2 1 S j$mJI mIm 4i 

nl< M ^«j->J,! Lli«j>. jls (j-CbjjJI (_y£ljLc.L)j I <i j i~i jj-ut Lola <jSL!j 

jl i^LtS pjVLi jal«J! j t i"i JIj-Lo-j tdj <i 1 1 11 (_,! gtll ^1 JLitl<j/VI (jx. 

(j! (jij-ut)) 4JL3 U. La^L>.j i jl ■ 2JL>. « jjLjj£» '.JLa L«£ ^ m-aj 

JlJ>.^_1 (jl V *=L_J t d mi ifrjjlj ijr j-u s ^\ (j_« ^-^J" -4-1 »1 0 Itll lijj.it «4jjL^ 

. « (^^li- 1 V plr » (JjtiJ Li 
4(jIi_j_>JI L_Jj^_i Cjj se i U 4_jj-j_u ^oljj J _ ^ *" CjL»_aL>J1 pj 

iSjLaJlj cLjj/LJI i. i IU ijXg. «LLi i<uJjjJ! LglulSLaj SJjjJI ^ ■ j j • I til ^aljjj 
3 j i nL-uVl cjj^tjJI u I c 2^1 i • * II JLvj J_Ja 

jftlaJlj)) (((^yLaiaJI »l ai«JI .sLjol » (j uj i nGj t(j^sL\II jJL«JI JjIj! (_^ (4-l«j.jL^V|) 

.Sjl*jII oLjVjJ! ^ (d. it Mill J^i (j^s 

Lj^Jjj-JI »Ulr j ^djljjJI »Uk 1975 j»Lc (jLa^iu^l) 

Genetie Engineering 2_uljjJI i^lt ^j-S Q^jLU jtcljjs ^i>ijJ 2-u_jjJI 
ij^jt_L4-i (jl 1 jJSjjlj pJ ii>^»_L4-i (jl ^^-uLjj-iAJI ^laj ' '• » pj La Utlxjj 

((jLo^Lu-ul ^LlIo*l» JjU (jt (j£L<3_U (J-°J .p^jL^tJ^ ^•U^'C i ntllj 4_i_uLt_oJ1 i_£lL^>. 

d_<j/J_Lfl> CjLa_il Sj j La 1 j ^ j se T J / )-aL3 «Li3j (jr^- (J^ ^^Aj-*- 1 ^-sL>- 

i4_LaL^ p <3~ J ijj ' " <!.' Sj_a Jj^J Q_A^ * lj **" .' '^1 »l q It II (jl ( _ ;r Lc JjLJ 
(jl «i ttl 4_lsIjji ^1 i_3Jl^j (JxSLm^i! d-jjjj Ji£.ljjs I jj-Ltaq] Q^tJiiajj 

(_p3lj.j-C.Vlj ^LaJLs-VI CjL^jjs. (jljioJI p la « a (^^ CjjjL>«j SSj t\jJt 

■ - 1 jj j a llj Lljj.jJjjjJI JjJl>. 4_JjjJI i'iII (_gjj »l nltll 4jJjiJj^o 

(_, nl 1 nil ^\lXx!u-j^\j iSjjjill cLaJjj/VI (jLjuJ CjLaj'C-ir II CjLI ^*Ioj/VI OjsJlS^ 
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. Environnement 3_i_uJI SJLs- *jj-uj .SjjjJJI <Hjal tall 
ijj^UII ^*1>J,I ^ «Lii«JI jjj ladoute i s \ uil\ ei^c ^_jjJ1 • Ljj^Ju 

^Jj i(J_u_a cU ^jjini pj JL>. 4jr JI (J-OjIuLlJI si o 1*11 ^Jl <?J_A 1*1 Mitl 2_ajl (J^-t-ajJ 

: aju-aJI I jut « jj_ij_a tiJL>. » (Jj-Sj . L^jLaj^l ju^sLia LiLo. I cjjjL^o 

tfj qUtl <_slj^e-lVl (j-a (jjJ ^1 p J ■ JUX. oJj-><J JL3 <Laj^M DjJt q\)> 
(j-C i—aSLtl ^jls j£ euj\ JL>. ^1 (jLjSJ! (j-Co-LJl (_>^jlj jux. lLLJoJI j il 
<_al Jut I L^j 1 jjilja < __ r Uj 1 is ^sjJI p-i J-2j ^LulaVlj ipjjjjisj 4JL^jl j^s 

^jjl cJj-XJ i.'.jt 1 d 3 J o C «LajVl ^ji La- <Xlj i«bJaljX.lj £_aIL>JJ 

^J_aI_C 1 c (j>—*-^ «t— LdJJ 4-JjiJ i n U * iLi tsLp* ^3 ^ ii_slj^t_il 

pj i4£^cu^Jl p gUIaJ 1 ■■ (j I >-iU j i»l nUtl ^ taJ ■ ■■ 4l£ dl!!} a . »1 nlttl 

i^^Lc^l (JjLu/J J i^a-aj I n ifrjl mi" il -lljj ibt^aUaj <LidjJI p gllaj i ■■ 

JJ^T^b D^2ji' ^ SjJaj i^Ltll i^ljJI ( _ ;r 3 Li-iLi IjjLj cLLaimll tfJLA CjjjLS 

2_j| JLj j_«_L>J,1 w I c p j lUali ■■ I jjj/jLo »1 nlttl (jl idlt j J J ' *** ^"j 

» l_i-o_i-SL! I JLvj <tj-ujl_4j3 c^Lso magique . 4 , ,~„ *jj j-°^1 

I j<- 1 U", , ,,l (jj jJI 4_L$SLtl jLj^ sLu/jLxjjj ipjjijL^ (jl^ ' . ' *° ^ (J^JJ ' JlSII 

pi la * w I c C < * i < ^ (jyuJI J^*^"^^ (j-^*- 1 (3d>^ (j-^- (J " ^ '"'^ (_S^J_uSL) j J u 1 1 

pujjjSLt LijI j 1 »1 <i U tl (jl 1 11 it V 4]^ dltj iJt 1 o^ 2 ^*" 

. (^jJLjJLtk] 1 ^jUaL-oJl » )Lse_i-atj i^l£L>Jl 0 la ] ^j^j-uj I a_p '(j£>J ' " a 

Ijj- 1 ,1 a pJjJl L^lS grj ir-i? (^Itl SJajaJJ! ^ >Lt3 J^eltl I j-4 Jlo pj 

w * c I J i3JjJ_tl JaJi-LtaJ L«jJaL>.j ia_Lg.l_Li^aJlj 4j^'C , mtl (jlslj^.^/l 4aJ_>J 

o^J-j (_gjJl pJLttl L^j (^yltl Pouvoir sunsentendu 2 ^ajJI SJaloJI liitju 

i^i t Ijl i u «cLa^£L>Jl p_i£L>.)) Q^£LjJ ^1 t Ijl i u a J.aJLjJ p£L>Jl 
i—iUsj^slj t^L>.^l ^j-uSJl (j^njLSLtl *LaJL«JI ^ j ' <a 1 dJJjuj 1 2 c I * i eaJI 

(jji j^itl L^3j_oli Cjj's i nl (jJ-tl SjTi i ii U dJaloJI aJJt "£^J-" 
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ljUiuUI jjjiCLOg LipgJjjjJI 

^Jl jjj » I Lajj Ijjl i 4 j nUII p^jjL^Ja »l nUtl JLi3 (jLo.^/1 ( _ ;r 3 

4 JL>JL! ijr II (J^-i-^^U p^jL»_ii (jr^ k -" L -" 4 -*-*-^ 4jljj-*_u 4_iljj-Laj (JJJI i tU^ tgjUaL nil 
La S-AJ^i- C. -*J (^r^t^s? <j-A p U « a (j! Lufj i^jjlll i.mhISJLI jf 

ps^jJLj/j (jj-SjJ * dti 1 -^' »l nUtl (j-a j^i-T Lc jj Ji-Sf jl i nU pJL«J! u <i i n_i 
(jj i j j »l a I <tl Jlilal (jV Ijiaj i5_usi«JI Jj^L*-^' LiJa 

I gou: j-Us! (jH^' i-^ilj 1 aloiej Criteres j_uL«_o p j ~- I 7- 1 J p-flOj-oj 

. p-fl>j!j_laj L#j jajjJIj ip-flij^-^j 
(jjijLjJ! (jj LflaJ I ( _ ;r 3 L^jjji ^1 <LLaluJI oJLfli 1." ■ 1 1 <3J J-il 1 Lis> 

^^Lc'iM JjL-uj J L^Lfl-l 1 Jui/I 1 ujj (jSLJj Cr^ 5 " (J'j^ iJ-iL^JIj 

(JLa_o ljr £ sLi^Li. <l u *i !!} Ijj taj j j"i * J t' \ <~u (jj-S J-°^' I J-fliJ 4 a b *- 1 1 
vIjJljcJLj LoJlJjl^ imedecine <_<Ja llj i(Biologie I_lj>.jJj j j II) CjLljLljJI 
p j'*!'" television 4_ljj_U 2_<i/LJu («Lo.VI »l olr) Q^o^-jJ^uJI 

.^LJa^l fit_LaJL_u (jj)jj-*_i 
^^.3 4-XxJaJI j-alj-iJ! (J!>Li- (j-o p-^J-u-djl CjI j «LJa^/l J-^*J LaJiJt£.J 

r 1LI ' I 1 J k» c Ij-JJL3 (jjiLlll (ji^. (jjJ-ujLx.1 3x.li^/l 
I (j li 1 r-i j (^H-II (_psljj02l <L>JL»-a ^Laij tpfljlr ^ jUtl till p-^! 

«.Ll^^/I p I r Sj-Jl/I j U 3Js^L«JI oj-fl> (jLJu (j-oj . uJI ^Ir sLJaVI 
^L^JLjlJI 4i_jl2JI cLxill i, i \ \" 1 fl III » iLrej-at 4_Lal*_u tj' ' JaJ I pi^-J 

p I C J >l_O.^M pi^. jjl-J 43^LilII» (jl Jjjjj . 4 J n Utl dim njll 0_l>i L -^ (j^ 1 -^' 

(j^_j j j j ^ i^i" (j-a pjCj-JI w I ^ aCj^_l$£LJ1 d LaJ 1 (J-t-a t."' «< JaJi 

*bjJ! 4 j mi j jJ! j dLJa^l d 1 11 j I _i jJI ■ klajtXL (jjiJ t( >_LiV! 

O-Lv. JL3 4-uIaJI d a 1 a j 1 1 (jl (Jj il. hht^ d , , ,,^11 d , , t ,U (_gjJ! W ~J * ^ 

w a uU (^jJ! >!jjJ! (J^-J .2 1 "jl 1 "^H IgUt" 1 n_i (^l!! iUlu^UI 4iill J^a 
j-taJU JL>. (jjl^. 4_olj I (j_a 1 u J_U j 3 taj (_^I1 d_] jjJI (J^e-a 4_aLa_*_ul (j_a (__)JajjJLl 

(jjs ' ^ * id_L^SLII jj-i jj l"i ^ ^ (j-ijJI »1 <i U 11 * uL>. (^jJI 



6*dg'gjuixJlg ft.hli.iill ,jxj o^jpgJjjjJI ijgiJI 



tj\ uilj^l jjj/I^II i>L>oVI Ijukj ^L^a^l (jlr p j~ « 1 ^ i --»»"■ i ■■" (jjjJI »l oUII 

^ LjJLjlII (j_o 4_t-^L>JI w L^ajLLi ■■" 1 iJ-aLlllj jJa_Lll (j_« i J- 1 ^^* 

(_g jJI ^jlxlij iSj^sLs. Lx^jI l-ylj 4 i uU pl«JI £jl>2 (jjs jl JjaJI 

jJjLujjJ! ^j_4^>. ^ Jl^-**i i ii i tflj^ i4_t-£sl_>J! 4_uajt a • ea -»**' rt <J^-!j « J-*J^ )} J^-^ 
i^Lla Les renards c-JLtiiJLa i(_p=jVI ^jut ^ I r ajLc. 1 ^! <j-a (JrP"- 5 l5' 
^Llo iLeS oiseaux JJ J ta llj tjLa- uiVI (j 1 c i "r T Lj iL^ajl .SJLao 

. L&jL*-Jul ^Ir pul jJI jljjJuJLj i L$ju3j\ 

<UjJlxIj (jjjJ! (jjt alall I Jja IjLajtj pJUJI 4AJ ^jtajl I gK 4j| ij_fl>LLi 
;j< -i-Sl Laj>. V i (j_a J-^H-^ L^-a JL^-**t i u ) (jy^JI fill_u_u^J! ^yJh aJJb ^JjlJ . fiLUsji 
«p_L«jLj» (jV Ijiij 1 p j" * 1 4jsj>.jj Ija^llal Q^JjL»j V dlljjj 'p j" 1 ^ ' •■ 4-<-ujLxjj 
Jlj^jo ( _ ;r -L«_j p-t-g-tTiJ I (jl :J)»Jlj p j 'I LaJ i ■■ jjljJii ^1 (_£-5jj tfJLfli 

<>» oL^)" 

(2ru ^j-j-I! 4 i '"al'i (_£ jJI la difference (j-jl j" tl 1 ui-La jj* I jut (jl^ Lxjj 
pJL«J! (jl (jl^s- itfj-ol (j-o 4JL^C ( _ ;r 3 Ljjlj w a x ■ * II '■» ipJL«J!j w aje LaJI 
1 * < nLJuj LftjLi (j-^-uVI (j^_j (jjLuJI 1 J_A ^Jius iOJjJlJIj jJL>JI JjJuii 

I ~'j j-j^i ^yiJI Caracteres CjI a m II (j_o j-a>j i(jl_p.VI (^ 
Uj jokLi^ Lata l<A1j1 

1 j_a 2 a I se i a llj (u>£) nl~ll) 3_ojJ,| 3x.| j^/| L^ajLa-" i „" Sj^SJI j uul\ 

<a ^. 4_jJLi » )j)j-$J1 4_jju ifiLiill jLjj-u ^IjJ ?L*1«JI j 5 j 5j (j-uj i* i_iL>. 

.jjs-I i_ljL>. (jja «b-aL>JI p # ' <3J 1 

i,_^Ls- j j< i^i pJLc (j£, SjLi£.» Societe des savants *Ljl«JI j^ujc-o i£-»l>>II 
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(jLuuUI jjjiCLOg LipgJjjjJI 

(j o '^"jj (u>0.> a '— 'J^JL>) c^i^^" f^^-*-" 1942 ^Lc jjjjj/jJ! I jut 

:£j.iL^a 4jujI 

j«JL«JI «Laj| j-j-«^>- 3jnUtl ■"»! a; , ^.1 1 ^SL>JI t_iaj*.j :<lU,LjlJI-I 

,iLuaL>JI djnUII LgXa-t3j i4j^sL>JI L^To^J, LSgla 
L<IjJ-a LujJjj VI ^ a Ir ' a * i a a pjj "< 4_oLSLal ilc • p La * \ 1 i M iTitl— 2 
(jjSij (ji c-ijsj pLalx^aJLl oJUk 0^_3 1 ^ S ' a "** ' L^^i * ^J- 5 ' j^-Oi 1 1 ^" 

(«JL«iI j>jJ.I ju3»jJ! j-^^*^' U3^J o' : (>^ >, -i-" f JA ) ■> 

I a Ir £-aIL>J,l Ja-L5ej (jl tfjai (jjs ^«JL«J! V^?^ : ^.aIL>«.a-U ? ^TaJI— 4 

. I L$ILj_a_Aij i4jL^tjl ^jLHj 

le monde « LaJL»J! ^s-ILc) jL>.lj ^aJLc ^ 4jjLi^.I . nil « jut e^jl£ Uj 

s VJj*j ij«i«JI ^1 jir" t .il Qa-ijj ' "U ^o-a «jI_lc.V!» (jLa i(des savants 

JUS »l a I » tl i ii a (jl .icLu^aJI CjV!j_l>-j cb-ul j i nil t_)L>-j jo-A jLlC.VI 

4_jj^j_a (j^, ^j-jSLJI 4_usjji]l CjIjLlo~VI 4j*_uj LjjJL>- lj-J-»J 

Qaf£j"i i"i a (<s-£jL-> 3L*i »l aUtl j-«-<I/ jl i4ac.lju.aJI J^ljJI ( _ ;r 3 4-ulj_<JJ j-aljj 
3JjjJI 2 j j j J 4_i^jL>JI j-alj-JI ji 4jj'C i nttl ^olj^JI i_ajJl£u \julhx-ui 
CjVLse_a jjja r I ta IX I (^1 j-alj-JI oJUfc SjoJal ijjjjjl (j-u L$ILil£!-aj 

dJJj 4jj_A^>- jj-ai £ *-*^j' ^->J-^>- dJJjJj 1 1 j» * " jl (_Jjj>.VI i.~it itl 

I jru c_!jLUaUI-l 

AjajxtaJI Jijljilj SjjxII L*>aij (jjJI ilJ^K miU-3 

. .. 40^.^1^10] I 4jjijJJI t_)j_>JI i_jjjIu JLaIo-l-4 
, d g j , >. tl 4jj-jI^j i 4IL»_a^_t-£3 (j-* ^S^?-^-^ Ijja_tia_a ^qJLjlII (Jjtjv tiJJli 

( _ ;r ic ^ ^jJI 4jJ,L«JI 41jJjij 1 11 <u j » i"i_i jJI joJLuJUa ijjjjji.VI ^1 ii jLallJIj 

(j^a ^(j-jl i n 1^1 ^3-Lll (j£, ^LajJI (J^-l (j-a (Ji-jCu ^a i ajjSi ,_psj^/l c->^5^ 
(Ji. jQj jj>. la t4jj null ((^_Lj_>Jl (jyjIj^aJI CjIjJIJI)) JaLL^JI C^p-. 
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f I i a all "ii-o* (j-o 4jlj_La <_ il^j 4_j£ ' . >l> ^> <'— VI CjI Jl>.V CjLj/Jj-loJIj Lj^jSLJI 

. 4_i_L*_a ( _palj-^,l ci^' (J-° 'j_& <(Cj 



2Ja}L«JJ SjJUtlI.1 4j>-jVl (jrU (3^JJ (jl Oo-Liil (j ! i n*n :(__A 2K uiJ.1 j 

(_gjdl £^jj_uJI (J-lLx_II (J^^Li- (j-a 5 I j Lu '"'I t— _l Hi I (J^eJJ £-«_>J,lj p— tJI (j-u 

il j" j IjJ i ■■ , I j~ Ul , ,,j idjoUtl dim uJaII ^^LftivVI jjjJlI 4_JI Ljj-— ■! 

. t—lLujIj i 'I i~i J^e-a i." i T Ca I JL3 L^aSI i L&JJJ (J I (j^j (jl-J— I (jl i ■■ ' 

L$_CJj i^^LcVI (JjL_j L$^j_— ii 2 Ul , ,.tl SJL^j 2 Ul -> j ^.1 tMI j' a 
j j J i >■ 1 1 J (Jl i — ( _ ;r a i_LC.Li.aXI ^j^*.' (j-a Jj_ij 43li dJajJI 
JJJlJ (j;— iK tl i "'I igi 31 m ( _ ;r a 4jJL«_j _JjL_j L#j| lr-l 
. bjju_a Jlj_j V 3-mLj i all JL».j (_9 Lkjjiib ijoJUJI (_9 £>»JI j 2l_LL_J1 

' a J " "l3 L-a£La ««L>.jJij-a ^j'^-> (j_a (jj- 1 '-*- 1 p '* (jl (^j— (JlL<i— i 

4_o*LijVI cQn_Jaj)j 4jaUI1 ^qJjlJI fiLa_Jaj (j-u ^ * ' "lj ^5^*-^ — ULlA '. ( 3- tJ (( L)^*5^ 
— Llj ^j—'jjjj ^LliVI ^. Sjjl—tl I i _J I ps— *JI J-i^i J^I^II (jl J4J 
jJL) 4jj1 3JI cL*_oJLlA ((jq— c (j_a 4_o^^J^_laJ1 Sj^IiJI 0 to (j_a j>J_<mj_uj (JLla-J 
j » 1 r-i 4-1^,1 I ir-i Cjt 1 11 1 11 G CjLLuLaiUI jj>.ljl (_9 j j 1 n_l C^J J-La 

Applied 2_uljjJI 3_uj_^J| _ilj^_Lo J^Liu_ul (Jj*.i (jj> Sji^_Ll.l CjUV^JI (^ 
t>j_i, j 1 ,1 1 ,,j_a (j_Cj lyxLiui (jjiL—ui ( _ ;r L. 2 ,U",tl genetic Engineering 

tdllcj^ Mill a JLA (^^3 ^^jIjj>. JLo 1^ oTt in! (j-ii^-II »1 oUII j-laLl La (j-° 4 L—T^j— — _J t 

4juu ill 3j_jj*JI < gli IS! 1 a ija^jLTtjl ( _ ;r a (_La-«JI I ^L_>lj i4 ul_ i o^jJI p g !S[ lj 

J^Li. LjJ-J lIS-— iJI (j-a SJljJl>- 2J^i_j ^llil (j-a ip^jLa-ll (j-a Ltj j i n'^l j__jJ1 
3jJj_a 3jLa ~ j 2 I J j i2_l^ 1 11 || oJ_A ^>l J— >"ii 11I lj^ I kali . ..Ij ij^uL_l 4ju_u 
^Lu 2_jj_t£L_l 3jLa ^LuV (_£jLo_j£ ^* 1 a a ^L—jl (j_a 1 ^_tSLa_ij 1 5^ j a se II 

<LcLLl— J| ^a L^-al Jl?-**( i 11V ^__ij-a 
(j£La_i (jy^II «fiLu— Jl 3j-j_>JI)> '(j^- 1 3j-tIoLj_a d 1 10 ^Lta LU ^LcajJ LlA 
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4 j nUtl ^ ajlajJI (j-u icLiiLulalll vijj^t-Jlj (^Ll4->jI£VI) 4_uj/Lj/^/! ii^s-J! <j-u 
4iJi^Jlj ^iLu-uL-o^l Cj^^U (3?IUU) Sji j^sJLl 
Les .-.1 cLll^JIj Les universites Cjl_«_aL>J! t^jrt-j (^^jJI ^-jj call (Jj^^/Ljj 

. industries 

,^ al r.lt ijjut 3JljL> V! isGjJl^. ,j-o ojjl>JI pL<JI SJLjs! ^ I . .""> <jJ 

.-<! ,'--,al ~1 1 ,>jLa 3J I jl (jSLii! (j-03 . d -1 1 eaa. p j 1 ■■ a )! QjJLxj (_£ jJI (jAaLLill 

lLijv iJ7 \^. j j i ntl ^j-^ -1 * L JljJl^> ^J-alS^Lo ^LuL •- ijr Ij^1 ".^JjL-uj Jii^iiu 

(j-C 1 1 Lg_L^_«-l jj-KJ (_^<JI isLajitil SjJLtHi! *L>-j^M ( _ ;t £.Ij_j Jj 1 Jl>.|j 

JLiil i3_JL>J! .-.I .'--.al r.tt jjL>o LJ ^jIj ^jJI jjjJaJI ^pJu g-gJiXI I 

it U -a-L T iJI a d i . i U ", T I Cj^«_lJ1j 4_u_uL_u^1 Cj^s_lJ1 

I * 1 all 

Jl) j 1 1 1 «Lj-3 ^ i<*> ^Jj ijr J p_j_oj— 1 I .ilia-ilajej L^se-ixla jSL^-i 4_l^j_lL2jJ ! j 
j^^t_a 1 c d_u_oL_o^/1 ^^^j-^B^I) CjI m i ntl j^t_a (jj^ 4_Lfl_j_LLajJ1 

SjjuLLa cjVL>J, ' "'I j a. j j—u^-i tiJ! jjT 1 in li^pcj ^^j^LiJ!) cj1_Ll«J! 
(j£Lx-i Li^ i3j 'I .v.aVlj 2_.<- 1 ' . ^.tl 2_l«_uJ! ^1 Sj^JJ.! Sjujl>JI 3_jj>-jJjjSLlII 

^1 <L>-Laj IjJi^jlj pj »l nUII (jl ijl ' L^laielJI IjLA d mi^LLo (J^ii- (j-o 



2J8 



&_Jg'jjujuoJlg f>hliu II (jju O^-ipgJ^jjJI ijgiJI 



(ji^aLuJ! 5J!j! (j^-*- 1 ' i4jJuj>J! j«^jLo~ J^^Li. j^>-^ J' j: ?- 0 <j-° JLibVI 
. £_aj_>JJ ^-ijlj Li^L>. jj-* alt 3jJa_LJI (jiul^ La Ijl 5^Lk, 

J-aLSLlJI ^\jJt~i^u\ J^. Jujjjlj -.-.I .'--.al ul\ 3J!jV ^^LjiLdJpo dJJLla 
Lis. ^yJt : 43jjJ,I 4iJj . t;r i«l! 3Jl!j iS^jjJ,! 4i! : I a it <j-CiJ jj-tj integration 

! <uLi (>* o^^l LrpW i>LC^I f I oi^V! j 

iJ7 Io. 4<L>.Lli1 ' ^ a u >i 1 1 4_jj»ajJI ^JjL_uoJ1 ^Jl a»**t i hU « ( j_ujj-u_u ^Jj MMap L&I a i u 
Ot^J jl L^l jl (j< " i I J L4JL1 aj| JLjj-i (jyJ-!! JjLx^aJ! Jill (jl LJ ^ i i ujj 

1 4_uj/ Ll2 1 4jj L^a 4jLl i Jo* I j 

^j.SLaj t JaJija L^Jl a ♦**( < nLij iCjLiJJ! 4-£.^_a_>Jtl ^jla (JLuljj-uLjj .^a-*-ujJ1j 
i_aj 1S1SLSI J * -Ji ' a ^ j j • (Jji*-!l ^""^ ~ (jl <j^-«-i La£ i^j^iil! i_i_l>«j 

. 4_i_}La ' a * I J^j; Lajj 4_u_uL_u^/1 d j a btll 

^ j ■ •*■»->■ uJl d * 1 ' gall jj_a ^ aUtl ^L»_lI1 JUjoo «LLu_uoJ1 aJJb ^-ljljj . j-ul_»_a 
V d)l 1 11 i uj a M L^-seJL^j dJJjij ifiLLjjt-a aIloI 4-LajjtJI j-jl ^JLcj 
j^_iU Ja^j-iloJ ij-ul_»_a ^j_a L^J Q^**'^ 1 Laj ij-j1^j>JI i>JLA ^jl ^^l^oJLs i jlj^^U 
i_i_Lc i fjfJs 4_uoLi. 4j!btj ^aljj j I CjLcjj^s (j^Io-LJ! (^^Lc ij \ a < i L^j 
.tLaJjlJI J^-La SJLaljjs L1L0-I ■ _ .IU~* La£ iJI^-Vl 

Jjjjtj)) ^Jj-iJ1 ^jLLaJ! jj-a ^ a LtJI tilt^t_J! JUj^?tjJ ^jj>.V1 ^JjL_oaJ1 jj-aj 
J^LlJI (^-3 LlJL^. J j La j i^jJI a.\ la i II «alj la i 'I 5ULj*.lj_a ^Llaj 

tix^-LjJI ^^L_aj jj-* »l^ jLlL>.I (jj-tA-l ^Ltaj ,5_aLc i n^L-ualjuVI 

(jJI jL^ I 1 .1 'tj-3 ^ 4JSLI i>jjj ^ j_alxa/l j 4jL«JJ IjLLia ^LtaJjl 

. d Ijl*^ 4j3 (_£ JLjI I Jl>- 3j_u£ 4-LlL-u i_u 1 h i «LuI/Ll!! jll (j-ii- 

(jjljjJL (jjj-II ^s-A ^jLx£.Li L^alir i"il (jl Jl->>-1 La Ijjj^ Lul j_a^/l J-^ljJ 
S_JLa 
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us 

i4£LlxL 4-lj-A ^jjJ-C ' « ^^y^-i-tlu p J la lj » 5_aL^I ^Jt t 4j*j Lu i^JLtJI ^J_a3 ^3 

^sJL»Jl (JjkjJI j-ujj * ^Jt^ ijT^l e ^ us j£*3 ^JLftJI w 2 l"" «Li£ SjJi^. 

d M 1^1 M p I llj (jl 

ijjjiLJ! 4^flj iy\Jt ' La i gj a t_jjJj_uLi ^L«JI JJJ 4_ujL«JI <_2jL«Jkl 

^Ir i Ltj^j (jlr LLui (jr^' uJlj tfjut jLcl i iu JlS L*jj . 

(jj-aJ! j_^L«Jk! ^j»IL>J,I jaLtJ! jj jJ jajL>J! g ^ i 1 1 ^ 1 

«1 aui ,„ti ^jlS Ij \ -r~\ ilLijIjjJIj jj-a LSjlJ 1 ^j£l <-{J±J nn llj JLs-l jJ! 

: qiM^jiil 2^41 £tf ^ i i»ln1l 1 1 iinl 

d j qlaJI ^2jJ1 ^j-*_uj 4_Sjj-LaJ1 i>JL^jj . I L^aji 1 I j * ^_SJb (_^>* '^j^* ' 
(4 S-LLa-1,1) g< ■ a >■ 1 1 4_3jjtl! w 04 3eJJ i4_j£.Lii>-VI SLpJ! ( _ ;t ^.!jj J-J-«^>- 
j j j <" II fiLufc^_aj i4_o^LljVI SjJL^JIj icQlill 3j-ii*JI ^ 0 1 u 1 La I fllse rt i _L3t_jJ 
Sj j i* 1 aX\ 3 LajJI tfjLAj .^L^S^I ^^LcVl Lcl 1 na t-Jj^l 4jt j 3jl1j 
.«3_l«1«JI iiuJjo» (^Jl L^o. 



&_Jg'jjujuoJlg f>hliu II (jju O^-ipgJ^jjJI ijgiJI 



<_l!L>.» I j « i '— j jJa g| j 1 1 « tl 3^*-^' ' j ^ o-^J 

^ La i _o-l 4-JjjJ! Sj! jl) ^ j'Atl 3_aaSL>. <CL-ujLa (_g jJ! _o^e_Ll! ( _ ;r cL*i>.V!j 
^jr^ U 'I llj id j a Utl 4-i£.jjl3aJJ J ij-iSLolI! 4-a^ i uS 2 i^oJI <Lij^aje-uJI 

,_p=jJLlLi <ua!j jjlj^J iLji«J! S-ls^Ls.^! ^ajillj i3_ulj^! (»jlcj n_^!_aJ! *bf 

2LiIJJ.l 

.3_jjij^Jlj S_lc.Lij>JI J^hf^ ^ ^Jjbjl 

liijjaj (^'C i Lfl>l n ( ii La^) jJaaaJ I ^^Li- VLj Liuj UoLlJjI ■ La ~<j~ 

(BiologieLtj>.jJj_LjJI) 5_»^Litj j i(«l«J! jjSj (^Jl Las. Ljjiji I il i^j^LlI.! 
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« 

"rWil ^ ^\ yj^ Ufe^^M^ 



:L»$i$«Jt£ <uuas it 

J-La JjrTi i .it, I JljJLjo Jij^-v i.'iti>iI J.2J 

4_ljL2_a jji dJJj (^Jl l «l .0JL»_I Laj Jj i2000 

l_S_ i '"a I 'j j ,", Ci-La- JL3 J . ^" . .. i 1 1 djglr 

1 957 ^Lc jLLa .-<jjU* jls Prospective ou Futurologie 
.ijJju (j-a tfj-^c-j Gaston Berger, «Lj^.j_i Qj" . ..Lc. £-a 

ijjjja (J^-l Cj! j LiILc.j 1 J mXLl d ta '"j " ^'j'j^ 

^_jJ1 ^ jJI jljIjUI! ^1 i^VLj I ' ea «i j ui ^j 

Ja S '■» i>j_lILj V ^1 itVI ! jutj i J . y. , ,. ^ It 

ij-uJuJI 4jr JI «L>.L>J! ij-ual_>JI jj-* * L?"^ ' J J ' ^ * ' 

ijr lJI " - ) I o la 1 1 j Jjl^tl j.cLiu.o I . ea 1 ! 0j-£u 
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^1 1 nil I * 
.^K i all j -- all) * 
. dlj jlt (_£jLu/Lt! 4jjI/ 4jj uuJl * 

.i_jL£L1I 

.(3_u2iJ!) Lj^.^Ja_cSjiJ! J i a flj 2Jal uJI JLaX.^1 jjj^o * 

5._..un J .v«SM j^Lii^VI j_oJI <_iLaj? SjLj) * 

• 4-jj mm II .".lalUltj 3_xC.jjJ! S_l«_uJI * 

vIjIjljs.^/ ^ I . , ,. 1 1 jjJa_i_LI 3jjj_us (j-c iijL^cJLi l_L& Cy^- 1 LtliaJj 

^_lo1Li 3_ajHl_a I J-* 1 -*^^ ' ' >3~JJ " ^ N l2xi rt J Ij-UdL>. Lo*^J^_laJI 

\j . ^ ^ t I jj-ujj !i| i nil (j? C_ 4_lLlSjj_oJ,I Sjjaill 0J-$J Lt_uL_u? (jLs i£_<u_>JUj 

(_g jJI u ■ a 2111 iJaj-LaJbj 1 1 la 2 J 1 1 w i a axil LJ ^ a uiSLj La Jj i Li] jJaiu La 
I nut 111! jrO. ^ i Ijl y>-\ LiLo.1 Ii. ii n't? 

SjjjLlI Jjl la ' ^jJi '"'Ijj La-j 11 a « J j ) (j? i_iJlxj i(j n'Ctll (_jXCJ . 
.. I j 'C it ■ La a ^Jt Qa£j V La-Lu Stricte S_«JLa_a- l_L& Llcj i ^-a 
^Lc (_£?J (jr^ ' J ' " ^ 1 L^J-^ iSjL^Li d*n i"it, jLu_o m£o-*-u LjLo*? (j-uJ-J jcxtkXLs 

. J*C i"i_t g-lla a j-xc 

jj^Lx-i <— 1 L_i i_qJLv Jia^>.q_i J 2 Ii « ' JL3 i4_lLl21^ ..II Luj-taj J^Li. Ltj? Ln£ 
3LL2-J ljr £ 2 a \l ,^.11 La? 1 1 j* ajl 2 a (j^Lx-i I 1 1 3 L4-1I i4 'n aLLall L^>.jJa 
(j-SJj l( oJLtJI *L>-J 

? Ji nTii It ^btf ^ tjL^I j g t"j 



UpgJg 1 1 II in'iiun jjh'm 



Jplj-La ^Jl2j ' ga a * j 4 4-uLa^UU CjLo*^J^_tSJLl1 4_t-aL>.j 4^aall LjSLLcjj (jH-^ 

(jl jJ-jj iJjulLI SjIj^I ^IjJo i3_oLc *jj * =ajj , - U jU^.-,tlj j j ntl 

Sj-o* (^^3 ^2_u_u s-j-U (j^-Jj tjJxSXuiXI jj^ jl>. ^jL-ujVI fiLcLLajj_oLj 

Juu ^cj (j-aj ^(j^ **'**' i ii ' aj^ iS LaJuJl?eIIj i ai£Li-m (j-aj ii— fll J-A^/l jLlo*I (J^>. 

(jL£ IjiLa . I j^j*;; ^ a i n" (jl!! 3Jaj<JI jIjx.1 w 2 jj 4i_slj_a>Vl (^lc (jLojVI 

4 La JU>. jjj-IJ t— t_Jj-3 ■ ^" < .. ^ 3_iLa£LJI 4_l3 La_i /jj <<~> (jl Ji-j_a_i J) 1 »**m 

2000 ^UJ iJ^Jal J^-l (jk: i(jSLI .5jSLx-« 3 a ^ 1,1 jjjj jls 4>Lia jJic 

4_uL\-al (J_03- (Jjl i n'ltl LulSjG (jy-iJI (j-a j_uSL!! j J LaJ hJJjlj Laj 

(jl 4_i-jl i .I WLi 3_lj^jJj_ljJI 3jj/J_L^JI ^Ij^I' lK>' <j-° ^-^1 3_Lai. 

' '"^3 * L^HjLc ^jIs^j i_iIjJU jqJ 1 jl 3_)JL»_a (j^alCj (j-1 Lfl> J mi i > (_^II 4-ilxSILuiXI 

.La* 

3_^^Ja_uJI SjjjJI J jii" i .1 a (_L>-I (j-a j»j^L!l J •"• i al 1 jj tajj I (j_o i_3JL^JI 
i4_jj?t^_Laj d o la * a 4_jjjJaj d qg^ a 4 L^sLLaj ^3 cLuiLlII 3j3jjt_aA] 3j-La_Lll (jo^J (jl 
4^o_jJ1 aj 1 ♦ a ^L>. 4_u_lSILuiXI (jl (j-° (^J^^ '"^^-^ (j-* (j^-°l LajJ 

i_jjVLj . Uyj* ^^jJI utopies oLJliilLij i^-JLSj 1 11 U 3_<_al«JI jLiVLi <u£i 
3 Sj^jJI 3 A .ii" 1 11U SjJilll (jl G. Berger jl21»jj .(«1«JLi LjJaLujI j_uSLi 

I Lj^IaJu ^cSl^tjj (jy-lll CjV^taXI jj-aj i ^^J^ Cy° JJ^^ 1 tl)' l — ^ JLJ ^1 O^J-^ 
(j-C 4(_, n I » II Lj-«-ll La j£jj «L»jIalj (_UiC i_4-lII-4j/I Jiajjlj LuIj ijjjs^/I ^1 
I j I j I — i j iJ^I^jiJIj jjLS^U njLCaVI JlX2 i4ial^ CjUL^s-Lj LjaLjS (jyjJa 

j'iIi j_y^II «l j I j 5j 1 11 U (jl ( _ ;r 3 1 ! \ i~t (jjijJj 

OjlSJi JiS ij^aUJI pLlaji " ^ Jjn~miU l^I uiSiluil (jJI (jSLai! ^Uaj ^ 

3_5_i_Lt.1 iilji^Vlj i3j_j_lSL!I cijLaiLjoVI ijJLa^JI {ys (>olii ^L*ia>VI ^l] 

4-<Cuca jjjj (jr^' .-.LU.t I <>jj5j^a (jjs (jjSjlj jj<tl CjLfljLjoVLa . J j?" 1 ulLl 
V SjLc: Ljjla 4 J i2u 1 iit,L 3^11.1 vllljo-Vl Lai .3jljS"iinU olj^Lalil 3jlSjiaj 
Cj Ltoi L£L*J I L^J (j^Suj I j**'^ 0 A| J^Gj La (jLcj-4_o «LLjIL?e-a ^jL^J t^5-4-" (J*C uiJ 
M-La-^JajiaJI Sjjitll ^^-L 2 - 1 (jr^ C ^y^-= >, JI (J^* - tr* I J^-*J 4 4j>jj/Ijj <L2x»c 

(_p_a (j_a 4(^-J^ mi » II (jj_2JI sLajLi. ( _ ;r 3 3_aL$Jt iljLc ljIli.VI ijr^ ' '^3 

.liilj j-^c-j genetic Engineering 3jIj^JI d^ujjjt jl Laser jj!>LII ^IjHi-l 
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j»^L>.^/l llLLaIj iCjIjjiiLI OJUjJ J LflJ ' 111 ^ JlJJ-30 (jl (__ r 3 l£J mi (jjs (jjijj 

CjLjJLa-" mXI ^^-Lc 4_i^L>- ^LCc&VI j-ifijj L-J LajJ , \l . 2" . .. ^ L^J ■ La Laa. ^'Jl 
vijIjUlLi i_4^.^ll! ill JL>.| 5j j La a. ^1 jJaJLi (jl 1 nlf (jl (__r^ I ' L^aJLaj j_ jr jJ1 

oL>oV! (jjc ^La^Li Berger «U-»-jj a * j i a "' J}L>. (j_a L gj_<i_JI ^n-y.tl 

(j^ijjj . J j""i i 11LI J-il^il ijjSLl ( _ ;r u3L«iJ ljl JiILal J j""l I 11LI J-J^U-j (_£ jJI (_g Jjliiltl 

(J_i i Ljo-s SJil j_>JI JaJt ■ *— jL£ I 1 j a ( _ ;r Usm (jja L<i£ jjl»jJ! I_La > j ■ a 2 I 1 

dJLi/jj jJsljJI I JL* jLSLjl (jl '(j '^LU (J^ Cr^- 3 a I 1 1 (jjijj 'j i a 2 1 1 

(J-l2j-< til I ijr l! LujJaj 5j i j La se * <"i \ jl 
J-Lxj tSjLa-" i ii LI j_&Ltall (j-a Ijjx. 4x-iJ-2j e-jLj. J j""r i uLLa 

i La jljjlso jjSLj " LJLc. iCjLal j i ullj cj^LcLxUIj i ( _ ;r LJIj (JjL-oII (j-a cjLIs 

U '* < i_l (J-J-fl" m-LI (jl J) I J I (^r^J -(J^^l (jr^- ^ '"' 'Q^-ISI <" a Ltj-u^-lJ 
3 jljflTii.il LI '3jLtiI Jj^Li- J-*^ J-° 3 jljS" i mLI (jl-3 '"J^v'j 4jtiu3 

n i .I LI j-j-c (^l iSjj-La-o jLCsl (_j.II !>Ll3 ^Ll>«j «j-j<y (JLa L»£ 

4_o*^J^_laJI Sj^illl CjI JL>.^/ ^j\jl2lumj& JJ^ * a (j^S (j^sjj I uASLaj . Juki uiXI J^CJ 
jl (j i i ij iSij_>JI e'j-/t jl (jl JU V i(j-jj ui »llj Jl>.I^JI (jj-ill 

.dsl JLi^Lj j»JL2j La-a J-"^l CjLLuiitj ^ J-23 4-iJLx2j-uiXLb . J J^>- I J ~ a 

j "i i n"i 3jj£Lo cjLaLuj/ d U i nl jlj a " i n L LipLn^j ^j->- 1^" (jj: jj 

(jl jllLI £ ^ :> '^ <j-°J . j^I^JIj Ly>-I" i" i ill (__rtJ sLojiijSLLI (jjijl jA!l pjj" (^l 

: La Lais (jjj^Lft-a jJJ j la 3 * (Jxflj-uiXI l-^I uiSu i nl j^Iaj 1 Lut * a 2 1 1 
4_ij>. jJj_ljJI Sj^jJI 4_i_a j 1 c (_g I 1 J l2j 1 "I I (J^ (JLtaj 4laLJu ^ JJ ■ 2j 1 ■■ a 

(^ Lij 1 Lijj d La yj 1 1 SLpJI j_i^Li£. j^_uij>.j i4_uLcojVLi I *\l c j i La^uLi 
(jLLa-i (^^ i__;j-LI 3 j j « 1 II cjL<j/LSL«jVIj cjLljj uiIJIj (_3^L>.^/lj pj'^l tiLJj 

(JjLoJI (jl i n tVI (_£l (jL-aj^lj i nil ^IjLllj t(j jl i ntlj (^L^tjVI (J 1 n ill (j-^ 1 n-»o 

. jJI . . . ij 1 nil (__;l (_ ? j>.^J^ : l ; JI (^Vl jLcuj^l ^ljHi.lj itfjLtjIj tfljJLaj 

iZjL-uLSLjjVI JiLa (j_a 1 j_^jLUJI 

ijQjvjJI ^J^bJIj iSjUj-^JLI cLck^Ij iC_<_ul-jVl (J-ilo ^joJaj-l i^J-LI SjLljljJI 
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L_LA c_^e_] ti^p* t(j-u£L*JLi ji CjLtlDj (jl j-i3eU (jl uuVI (j_a ((t^jl n^tl)) J-^-iJ 
j_ajJI j;"->"; ' t— S_3 (j.i j I i^^Lfl^.^! 4_«-3lj (_ 3 -3 J ■ S-j i 1 1 j 4_IaL>.VI 
(J-Sj I ■ Laj! t 3 i^iLjJI CjIJ j Till (jo integration J-aLSiJIj i incorpration 
U II tfJUk «L>.jj (_j-j.II 4laLiJI 4j_aLujJI ^\ i_3Jl$j 4-i^jLi. 4_JjL;s-a 

■ euu ■• II 4jj mmII 4_o*jJj_laJ1 cLi-ojU^JIj 4_o*^J^_uJ1 
(j-a j i<iL»JI (jlr j i(j <>->m (__,lr I < < nlj Lc^LUI ' . J « jI I j-* (J^-°J 
I ^jj IaJj (J^L>. (j_a 4_lj>.^J^_j_jJ 1 Cj1j-J?=_m £J_A Sj—u-u-a J^ait-l J j i" 1 1 (J^l 
Cj^LcLojJIj (_Lal jaJI (__^a J^J^ JJLC (4$3_5 Jj j_a^l L_J tajj L«£ . Lijil. j LcuJ J 
v_io_i-a l_La <_J laj3 I (jK i3j_uSLIl CjLi&L>oVI id i <3J<jU CjI q i nil ' a uiS[ 1 

C < i njt «U_oLu_o JL) JL=»o (_3 J^JI (jV (Jj1jIL>.V! (j_a j-u£L) cLt-Q l Lrfc-a LiJj.}Ll9 

4-xl lSj-uiXI (__j<)jj/-Sj LulI ! tfjut <>J^>-Lj (_gjJ! jjj/I ^11 (__ T JjtiLi-4 ; jL^lI! (__ r a 



a_LaLSJLtl SJLaLiJ! SuLlSI^I Sj_ti-JI 

LaJ-t£. Lui (__ r i^.l . ljjl>J J^^l 3 jljii" i ..U <-»ljjU*t1 i_Sj_*l]| (_jj>-l (jjs 

j-ii^ij £_<j/ji J-K-J Ii jl in o It I 'j j la 2 (jj£_J rftj^ll 5-jJUSxi ■■ "J 4_i£.Lii>.VI 
4_i^-LaLu J-ll 3^ aJ (jr^l ^Ja^LrsJll JjLtaj U Q ^ "*""' L2j-la-i (jl (j-'^'' '^jlP 
L^j p i n"j (__ r lll 4_J!j|jJ!j 3jL>J!j Cj!j_l»jJI jl i"r VI (jut-i JUs-Li "ii-o. 

(jj_aJ! (^ ^j_ajj j uu II JLlA ill JL>. I £j i uli t ii (__; jJl 4jjLjljVI j^uj*js 
(jl (j-i-L-Lj jjli jjs jL^ 3 ! (jr^ * J^till <l jl ■ . ..11 a ■ (jj_) juJIj JL>.ljJI 
j_jJU>. LlAj . I jjx Ijj] i_3^to.l (jlr pjSlI j <"«!-«- j -1 taJI jL_Q^.VI (juu JL>.G 
jLlcVL Ils-Lj t Jjyi i ii U JljJl»1I Ouab La 3jlj^"i i nU (j! (^1 jj uu (jl Lb 
i LiJJ ^Ll2JI t^-^eJ (jH^' t^jljlj'Vtlj i I /Vjl , ^"-j c_^>- 1 jJl oLuij-><JI L«-a (jl (_ T 3 
Cj^ uj a 4fit_LaLii J-la_) d J 3> j 3_)LLa_l tjj^J LaJU£, 1 < ^ ,a < ^ cL>.Ijj LfJjLs 

LuiLjj/I 4j>-jj cj^ISLjIiII tfjut (jV 1 1 j i * >■ i , ,." V (jylll - __ r i«-Uj j j ■ ijjlJI 

iiljLs-VLi j-J^J ^Ual (jlr Lis. Li^ I jl jaLu (j^ejj . Jjii" i nU S^LaLbjj Sj^ 
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V, sum] 

(jj I o *>-~j j mi ill (J^ (jj . 4_uU\ujVI 3-aLc 5jJ i aJJ i4-l3^L>.^/I j-uLlIIj 

w I C £_Oa_a ' a ^" rt ^lj jj-^ 3"* d-^-t tJL9-^ L)' C? * t(J-t2lLuiXI A-Jjij i u a 
o intl d **i tj K mi ill 4_*_uJ_lAj t4j^ mi ill 4_o*^J^_i_l1 I Sj^ijJt Jl)ljL>.t 
SjjiiJI 3j j mi a j»j-U>J i(J-jJLIi I j_A 2 j a.j JJ_»o (_j-i!l CjIjIjJLII jljLcl 

JaLi>JI ^Ij^ULj j»j-JI (jjj-ji-VI (jjJ rr ■» T1 LaiLtai. OCjL-uj ( _ ;r lJI sU^jJj-lJI 
2 I -vLtJI Sbc-alJI „j_a> Jjtjj .,J>L>JI er*J-aJI ^L-uj^l mJj-i-uVI £jliaJI ^ic 
£j_U3jJ, (jJL-aa-uJll j i j la * 1 1 CjI <i i ii J^s- 3_iL>-VI ( _ ;r 3 4_uj»jjjJI CjLoiLso^LI 
(jj^ircj i4j^ mm 1 1 sL-uJ-i^Jlj 4-l^Jj.lJI SjjiJI jJbj i_iL£JI lj-0> 
^Jj ^ j uij ^jt £>^-a-i (jP-JI 1 1--J ta >i 1 1 (_j-ajLj jQ-^j <JjUtj ^jlj i«U-aL>JI LtllnBj 
Mjjillj <l Jjl i nt I i5j-ill mJj-so i— 3Jl£j t_s^L-ui (J!>L>. (j-a iSjij mi (U 4jL>.VI 
vZjLLAjOJI j 4-l*Li]I iiiljo.Vl J}Li. <j-a njL^b^l 4-bLuil JSi 4k:Li]l iLubcj^l 

. MjJ^-^l ^_^JLC ^J>.j3 1 Q j * ^ M^t 4bl !**( ( 111 

g " .? 3*3: ;" itj'"" |D;f ^ 

(^jJI CjLjJUcjJI (_£j^eiL-u Lb! Lis ((^Jjjjj)) SJl! J m~ i uj (jl Ljj! Ijl Lbl 
CjLjjLaJLlI jo_Al (jlj 4_i^sL>. 1 1 g^LLaJ (j^JI CjljjJillj i^^LlII aJJb I j j jl >■ i 
I n Kj . I j Le <L>.jL>. i." 1 1 njtj 4jjjjJI sL^^jJ^j^LiJ I ^^LiJI tfJLA (Ji-l-i 4_Lal^ 

<il<i/LlII 4_lL>.I jJI cjLjLallJI I jj*^ J * ^"j j J cjI jj 1 jj^'ll jjj-Ia 'jL-u 

^jt JLjlj 4_t-£sL>.j tMg^ mi i tl j w a-i-JaJI cLLa_tJt_a ^L>o ^jl uuVI ' " ^ a J ' (j-^ 
w I c <■ i I »" II f^^-S IjLj_«_i LLsj_<I/ Jbj^/I w I c «j mm II sLjj/JLlA)) (Jalj^ tZJiij 
4^ M.jtl 2«j;l^tl j i4jsLc 2«j;l^tl ,_£^3 (^ic Ja I i4_t>.jLiJI oLjLalll 

j^aLtil l jL^u'^l I *j J i a a 4_lL>.I J CjLjJLso mJj-jSLII L^jLjJLso CjJlCj i<L^L>. 
iSj^^Ls-VI j 5LiC.Ljla.Vlj 2Ll*j2JI dJ^K miU Ja- (jlc «0jJL3 (JJ-aj i<Oli joJLlII 

Oul^ ^^LiJI OJU>! 4ioJU>JI oljijlagjl (jl jjt Lut sQlajv^La I 1 1 gj La (jl 
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jj^Ulj SjjdL^ ^^l*-!! cjjLajj ^L^jJ^-lJI ^ji«JI oU u<j 

£_aIL>J,Li ^ $ I, I 4_o*^J^_(£Ji]lj 3j->J1 ^LlII aJJt '"■ 1 1 c jJLl Lx>. 
i3jLjJL>- Lj/Loji ^ j 1 1 nil jJI ( _ ;r 3 ' " 1 3c a i j J-^J' p J ' '"*' (jr^ 4-uLvujVIj 

<LuLjuV! rttj^J L^jLcjLLa jjU! ' . 'Ij " ■'— VI I j>La iCj I jut Lx-a j_<£i cjjIjIj 

jojlj i 4-uLo.VI oI_Ll>JLi i_4^.^tlllj (_gj iSixll J i ii itl j I i i a a ( _ ;r 3 sLi^sLi-j 
i4_LjJLoj Sj_UsL>. i3JljJl>-j 4-«-iJL3 iCjLjJLxjj 4_uLxjuVI J i4i£ ^oJLkJI 

( _ T i 4_l^jJj-j_jJI Cjljjciil OJL^J <LuLjuVI j i ii U jj f_y£ JJ^I Sjujui 

t—klj-o «^_jjJjLi tiit_j_Lj^» (J^-S-i • dhl^ uuJlj jl>.I^JI ^jjJlII ijr s 4_jJLlII I jl^lj ^ 

^jJI (JLoILlI c\_L>.j»a ^3 (jVM 4jj mi i II (jj « t j : J j ? uiaJI ^jjJLJI ^_L*_a» * )Ll^ 

cillj-jlo (j-* 3 a I Je **' I {j\ 4_J3 ^jLj-ojVI (^j-l^. (jlj » aj! . >>*^tl jjtj l_o» ^_aHjt_a 

.3j^>Jl 4_o^jJ^_uJ1 cL_uJlI^J1 cLuaL>.j ^LujjlJI Lo* j_t£jJ 1 eilj-iloj - 
^J_Jlj (J-t-dJ 4_pcjj JlJ 5 j j ' .a 1 ^jL-uJ^M CjLuLSLoI j^^a^Lu ^Q-A^J t-dj-iH/j - 

. «4li_4_lVl )> 

Ij-iL^ <lLtJ>0 i^J-ll SjiJJU L^1JlA^/1 (j-* ^-Cj-<J^E-« ' J I ^**' I 1 U 

^LuL^ujl oL>j;i iilj^Vl o^±^ 

i I j ^Lt-£ifl_La l^ij mi jj-ojJj 4_Jt_j_LLaJI J^J-i (jl ^jl i n ijAJ J_l V 

.«I98I jUaa.^l-^-a^.il dj^iSLioj (jL^ujVI» Lbb^^dilj)^! Ljjjil 

42j2^J\j* iluy^Jl iU^iJI ^LajL^iJI 3J^I dlt (.-.iihI 3»j ; '^tl (jf (^k: J^Jj (jl j 
^e-uLeaJ i3jj-La_« 4£jj>. iSj-jJiILa 4_lLui jqJLjlII ^Ljj>. (jl 
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*j JaJI jj-* l«}-3* (J-^ ^jLt-ujVLs j-al (j-* (l)^- 1 ^ 0 ^ rt J * ^ * ' 



jj_aVI ji£l 4jl :4jt-LjiaJI 2 ^ j la * " j^'* - 4jI i Lg-La VI 'j-?^' <ljj (J^ 

(j_a <LaL> <Lmij j p£ I La I jl Ij^J V^L>- (jLcajVI jjjj . (jjSLII 1 J j ? »"t 

^jl>. (_aj_c La jjt Jitj =USLI njjSLI! ! jla ( _ ;r a ^ »j . Utl <jnLaL> 

4cL^_lL>J1j JjL>JI 3j^?e_*_a jJLu La ^JiiJj cLLtl^aJlj w < ^*"T1 tilt_o* jj-* ^jVI 
. 4_> Oujjjs La I jl iL^aLj jJljj I J J S «" ^LcujVI CjVI ijjjjaj 
Lsljll^l jj-a-tialu sk\ la ^J-ajtU «Lu_uL_ul ^_ufcLia ijr II «L>.L^tj ^5^1 ^jL-ajVI 
sOJsMjlj VI (<s-^J J I V «j^>JI o^J 'J^II '3-^ ^-"^ ^ O^? 

L^_La (j ii j Ij d »j JaJI 3Jj|Jjt_a j I <LalLa 4-a2aj| ^ « i aj LilLut .JSLIL 
^jJ-JLl t _J_o_afcJI d 1 LajJ Ijm, i**ir I . ■ A * T 1 g.1 q 1^ ^j^JU ^jl (jy^>* i^^j^-^u £-aIL>JJ 
£_a-a->J,l 4JLJL>JI ( _ ;r 3 ( _ ;r A ^ t-Lj-LaJlj £_aIL><J,lj jjJlxJIj (_Li«JI <j^Ij • J^>- (J^^ 
^_^_jL1_j_i £_a a * ■ ' ^ g ■ a * * 1 La-j a L t -Lg ^v ^jjjLlILs t^J^ a <"it1 jl ^ K tl 

^Lkillj ,_LaLClII (j^s jLUI ^ o^JI «LUi£:Vl ^Ula.L^SjjLI.I j S^La^VI 

. La^-ljl ( _ ;r 3 if\ ni itJLa 
fiLiLjj-La-i J-ajLj «Ljt_j_LLaJ! ^jl ^ooJI LJ-JJ a U tl Lo^oJo_laJI 4 a ■ --^ 3 1 2IU Ij 
Jjjjjs « ( _ ;r «Iu (j-a (j-ujj jJI Jy>.jji 3j_ajJI «.ljj>.| J's i"ij Laj i A e\ \~ 

<LaJiaj| a 3^oJ>*^-a ' ffl ^**'*^t^ jQ_Aj-Iaj 3l_j_>JI t c.^ mi 

(ji_Lj*.jJa_i_LJI ij\ jnUtl 3 ri t n^LoIl iLj-uLtu jj^" 2 ^ U'.'sJIj iSystemes 

- JbJ->JI t-ij^jUll i_ut j-a- JLjJu>JI ^yitg^IaJI i_ut jJkl : ( _ ;r A ^fjL^a Sj^ij (jj J ?"n_t 
(_gjjlj_UaJI (JjjLjj/VI (O-^jIj j-Sjjjj/ L$3li (.j-^J '- J ^- JI - : ? , ^' Jj^><JI t_utjLa 
cli_i_£uLj_u_a iJJ _5 ui itl ^_aIL>JLI J laj i ■■" ^ji ijr i_i_Li ^_^II 4_£u_ulaU 

j«_i_2JI jLUI SjjIj w S p Lf>*"' L?- s '-^- a Cr'l pi 1 "'tVLi (Jl Sjj VI ^Ir SjjL9 
4_K_Lj_La_LI ^Li jlj_^VI till j *ljj (j-a tjj* i nj ^<s-Aj 4_LaLxjJI I Ij 

.(jLjijVL^ Laji>. 

jlj_S (_L^ (ji : ( _ ;r J_»j isUlaJlJI tfjj^jJ J-a JJJLaJI i_ij£jjJI t_utjLai 

3_jjij_ill Cjljljill ^Li ijjljjl tiJLuk D'j ' ^rH^ <>u i^ J *J o' S- 4 ^?^ 

V tjl i ii tV La , d » La 2 1 a j-^c 4li^sl jUa 4jlaX. (j^s j'j - ^' ilitjLa iS^jlj 

w I c i ^ a j ". " 4jj_>JL3 i^jLiJI 4 1^1 5Ti • Jj-sJ. Ij^s- o' ' "-' 

3_jj|j_2Jll 3_jj^>J| jjljLLaj ,3|_lj>JI 4 j I a < t jjju^j d ' "I .' 3jL>-" i .iVI 
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(Jj iJjilSLI! w i aje gill j»j-«-J! (j-o Jj-r" i ii U (jljJLa <j-"J-t 4_uLuijVI 4-Jjij i ii lb 

SJ^LlIo 4jj^Lc 4jjj jji (jjjLitl (jl Jj i£jL>JI (j-a (jloj-ij V al lajjl (jl 
lilj iCjI jJLj I n ifrj i^iLutJ j<uljJI Jgl uiill L&Jl>.jI i 2 «J .Uttj jLuijVI <j-u 
(jLs iL^u-l3 ^^^j-^ (J-> fibLj-ilaJI ^J^>* i int fiLt^L>. djnUtl 4jj^>JI OjL^ 
. £-ajj»JU ,2^c. (_£LLa t-p^ V Ujjl j 4jj_>JI 

Spajj ■■ llj iSj La_j uiJI jLjc-jI £JL>.j dJ i i ii "i j (jfjli jj « i"i 4j! iSJjLull 
.CjIjjjl^oj iJojJLUsj i4jjIj 4-lUjlj Jj 2 Dominance 
LjLlj>.Ij ij_ajG ji cjj_aj Lj^L>JI (jLa 1 d 'j.'^tl (j-^ J-* La^j 
JljJ_>JI Li_iLl£ ^ Lij^j La£» Lj^LiJ! jjt£u Ae Cancer (jLLj 1 ..II <_p=j-a 
1j-u^5 . fr^j mi LjAa jj (jl 4jr JI ^-jL^ ^t_i « 1 983 * it J^Ii^j-^^m itl (jLL=>j-*_uJ1 pl^. 

jjj>.j j^palj-HjsV <L>.L>. (j_a (J-^ i (l>^J i4j9j-*-a CjljjJLrtltt (JjLuuJ tJL5^ 
4_o- 3jj (J^J ij-uG Sjja (JSU! (j-o «jp- i_£^t-3 i£jL>JI (j_a 4jJLjj>JI ^>.jj JjLja 

4_o* jj jJjLia ^Jt 

f> 1 »tl (jLa ij_l>J! jal«J! ( _ ;r a 4-2jJ!j Jjs^/Li i n a" a w Sj I jl I ijlr (jl 
(j 1 uj i^tl ( _ ;t j>.jJjjjJI j«JL«JI ^LisLi (jN xa^ pUtt (jl 1 u3*2 3 1 i^il jjII SjjjJIj 

i^jLlU jjiajj h_ijJLu^/I 1 ^ uiSj (j^/ Aj^jJjjjJI SjJjJt Cjlj_ijie_a ( _ ;r 3 J^LkJI 
ifl jut >JaJJI £ L^>-j (j-«j3 . (jLjuVI 4jjLjljJ (J^3 (j^s SjliUI LjI i a all 4j>JL«Jl 
(jjiLj/VI jjJu jl (jSlxj Les Valeurs pjiitl juIj^j jl pJUJI I jut ^jtv, , 
(jl La-j 1 iij (_ ;r ltl (jji-uLoll ( _ ;r a Ljjj . LiSLa-a tLiJI Jjujo cjLaL>>jIj ^jLiI 

i4jj_i^. jj_a dJiSjj (_yitl d"U i »j ( _ ;r & Laj S <C i j a ( _ ;r 3 pJL«JI (jLuuVI jjjjj 
4_^Cj_Usj_LI 4-jJ .^"...11 SjJaJjl L^jt 1 'I i"i V S pjjitl J n 1 ntl (_ji^. 4JJUOJ 
3^tj»-^tj (OJ^ttj jjjjj>J.I jLLJ (^ Sjnlr CjLj/KjjV 4ial uJI i,j:jJ.I SJljjlj 
. . . j ^ ' a 1 1 (jj t (^jJt j^ d 1 d Llscj i n (^ylltlj i(jjjLaJ1j 
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:L»$l$nJt ^ dUitfl 

d jlr (3^*^ lj^>«3-a Lcj-L«J ^Lal£[lLa LJ5^-j 

3_y_Lj>J! SjjJlII cjlj^a_Lo (j^iicj j-Aj i2000 ^L«J! 
S_ljIjjJI Sjl_«il ^LuijSLII i_4j^jjJ! i_al uu£l * 

. ^ I ii )\\ ^jlj-* (JjLj-u^J jl_tIo*V1 

l)-* j-^^ 4-j^>. Llo- ^ J 1 cj^LcLoUJI iX^jj * 
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(jLuuUI jjjiCLOg LijsgJjjjJI 



. Lgjljj cJLjj I 4jj_«I»j ^ i '-jjj (j-o jLiica q**x-uj 4-<JL>. (j-o 3! j-i * 
SjJLoJ ^La_Li j-i-V (_^Q3t-ui (j-a - I Leac Tj Asr uulj Lj^Li. £jj SjLclj * 

. jj-ajJI (j-a 5 tj ^ « 

d 1 1 .ii i ii (j-a aJi^>.La cLCJ)j^-a 4_JJt_J_li3 4jjjHiJ L)^L>. £}-U?c_^JJ * 

ijr ^ («Lj_ojjj_aj)j-SL11) d_j_i_LjuaJ 1 j i4_uljjJl c_j^_l*J1 ^^ajie uiJ 3 tj^ i uj * 

.S_u!j^JI i_!_j-l«JI tfj-fli (_L^-i (j-a -SJ->JI JLlIIjI! (j-a^til J-aljJ -iljLclj * 
A ,", tl <J »j .Uj i^JlUI JjjJI ^yJJ (J-ls. (j-o 3Ll>J! jjj-u 'Lj-ij^ * 

I j — tl LaJ j| jJJ £_a L}L>J! Lgj J_aLjLLj ^^Jl Jjj ^ 11 '"■ a= J * 

(^1 Ljj_h£_jJI (jjj-Ia (j-c 5_uljjJI 4_(_u -LL^JJ (j^sLi- dLuS-j jj I pj * 

Sji^Jj iJj^jVI ( _ ;r 3 sIa-lSx. I jl* - ^-) SijJll p flJU 4-i^sLiJI Cj^txll j^iajj * 

. ( JJJJ La JLlC 

jJ!j_U Jj-jJLieJj 4-j_]LSLalj .id i ii i-vj J^Ijll '"'I a i a JjJLso 4_uLSLalj * 

2 j« 1 1 ail s I Lax j? I (ji?-^ 3 O^- pi i.i'tVI ^J-^ SjLclj i(ji_LC.Lu^iJI 
Cjj^jol Ji^ ijjj_»iuJI I j ' " J J J "- 1 1 L^-La CjljL>«jl dJJLlfli La ^1 

.4_uL\II 4jILlII t_Jj^>JI JlJIJ La Sj^3 J>Li. 



.^■H MM] V JHI ^^mt J^> OBI 



T j.i.i an J I (jjl Lr ll...6-;j.iQ.a.ll LipgJjjjJI 



41x12.1 1 *JJ^ J->o (jLi ^ U"^ lijLsejl (cjLuj>J! 4jj/ JLufc jl 3jIj^JI 

J_ol j_«JI 1 r j_ljQ1L> 3 i^iljJI CjL-u!j jJ! ^yfl SjJ^-I' t^JJj 1 i3jj jJ! 

1 ^^***' ' " *^- > *>^9Th L ^ ' ^3-^' ^^-^ (J-*-* ^"^'J •••^L-°jJ1 

L^jL^t_t-£5 1 ^^L>.l Jil^u (j^-*l ^) c *- t - £5 ^>*j ^W-^* cJ^^J 4 LujLtiaj*. 

jl 3j "'U Uaj-La liilj (j^' ftl_5-"< 'QjJ + L£- 5 '- :>, -" U>^' J^^>- 

I jut Jj 1^1 '& ljr £ Ljj^ Li (3t^-^J (jr-ijT <i" 4-i3j 4jI (jl jl ijaitall I 
l_£1_l^ icL^lj-jHi^/! LiLLj ■ la 1 4_<j_Ua_JI (j"i uuu ( 2-*^ (JjuUL) 
jJ_A . 0j_&Liixa £j)jl (jj-^ ^JulLII (j»o J ' <d\j cuj^itlll CjljLal (j in-y n 

■ 3Jl 1 11 U ( _ ;r A dJJj tl^-ilc 5j Laj 1 ullj SjjjJI tiJJj f^Loj-J ijJL^o^l (ji^. 

I . " 1 1 Ir^l j (j! J-JULaX I (jjl ^1 (JjL^lJ (jl 4jJ>-!jJ (jL^UjJ J£ (j-O *(_)^>- I 

t J J I 1 I Loj 1J J I I I U (j-ji (_j.ll ^ I II 11 I (JjL^Uj (ji (jL^Uj^M ,_^>. (jjl I 

Jjt ' "-^Lh? lS 1 -^' J*** '"ill (_yi^J 1 d ' " 2 1 (3^>. (ji^. Ij-iLS (jL^uV! j ir^i I (jl 

<ui j»i tSJajLiJI jJUJ! ,_£cja ^ >Ls-Jlj dJJj (jV Liia. dilj (jiiLui 
(jl i^l mi V (jl i n tVI ' j\ ' gall )VI (j_a ^jp- liufcV (j * 1 uj 1 n 

(jJJa-Lj M—ljvjJj-ljJI Sj^jJI aJJt i_Aa (j-oj ij<uLaJI jj>.VI I j 4jJI JLujJLI 

.Cj1jL5e_LU '1 * \ u (j-a I ui m (_3^j_o 4JLj_4X. 

4<LuLj_uj^M d L ' ga all j I 1 gaj 1 1 iLo^^J^-i^J! Sj^illl ^^J^i 1 " (J-A i_£j>3 

4_LjLjVI 2 tj A U II 4_La ^J-aj 4ILuLjijj (j£. lXjjlj joJLc (ji^ (j^l lSAP 

Sis j^ll 

( _ ;r c jJI Cj j^JI ^ h"i 1 11 (J^li.^/ Li 1 'I 1 11 n~j LiLxjul L-J lajj (jil j-oVI . S 
I j"j 1 &! 3j^ uioJI rftj^Jl 'jLhH 1 ^ drU3>.laj|j »l nUtl 4j3 JlJuLlj j-ujjiaJlj 
(^jl_>J| (jj^aJI CjLt-^sLAjl ^Lai J3^3 Sj-u^ 4 l^i 1 11 1 . 4_o* ^J^-iaJI p^j^e_i (^LLaj 
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(jLuuUI jjjiCLOg LipgJjjjJI 

J—UJUJ cGjIjJJ 4Ioj_A j-ujlj (J^t (j-a uiaJlJ (_£_}L>JI (jjJLllj (jjJLJI 1 JLA 

LsjjJLa i ( _ ;r cLai>.V!j (j-t-ul j 1 ullj (jr^'jj^' A^-^" Ojjia icQjjLjijJ I Jljjlj 
^JLfljJI (.g-ljj S 4_lIL*j (j! ^-jloj ' l J J ' a a '^^ic 3-3»^ V (ji^ 3 O"^ 

i£Lj£.Lil>-!j isLujjLs 1 2 a J Sj a O^I'C i"ia (jjli- (j-^J ^'jjJ' 4jj/J_ufc O"^ 

( _ 3 jJ! 5jj 1 aJI JjijSill I j ie 4_iL>.^L! jjt 1 nil Ljjiaj liJj'C CjVjL^jj 5 4jaajjILa 

La V! ^Ll^I <>a rj^-i j! Jk" 
S-u/lj jJI (jyjls <2>c ill JLs-^/l liLH" SjJajj-alJ SJjL»I! liJJj >j 1 ajtll I jut 
^ » 1 11 II (_U>-I (j-a iSJljjLjJI SjJaJjIj iijjljj^lj , > U jU^."tlj ^j_uJ!j p j la u 1 1 j 
1 1 "m i"i a (j-AjJ 1 k?-^ lilLa JjJu C-<-iJtJ icGjLijaj sQcLu^sj J in" 1 nU dJ^tlaV 
4 V ' a_L^ . c_t_j_t-a_i j tjl—ilu «L*_Lt-aj 0jL£Llj1 ^^-3 j ui ill (j^e-i LU ^ji^oSLi C-t-i^t_iJ 

(jjSLj Oijjaj =L«_i3j Lc jjj 1 LxjjSjj LaL> (jLuuVI (Jj 2j i ■■ a (ji^. 5j taj 1 ■■ II ^1 

ij-tt lil I j i~i ^jjj (jJ L^jl cm 1 11 1 L^jlj^cti A 1 nil 4jj-j-!I SjjiJ' 

1 11 i^l t_tj>.Lj^5j ' p J i_o-L-a ljLvoj^I njLvuj'^l Cjj 1 U3. 

^_a 2j S fibua Cj^_a_l V LgjSLlg i4_»_a ^J^tJ ^^y^-II pJ^H d L 1 a> iJ3 _A (^^-II 

^ j a. jj_a I j ~ I 2 j ■ la ~ (j^J e '^^" L^J L>- j-aJa j L^iljUkl (j^J S^^JI pJaLtj 
pLtJI 4-ajl i^jajLaJlj p WI1 4-ajl 'pj^'l J pLtJI 4-ajl L^jl . I J**'^l^ fiLo^^oJa-Lil I 
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? _yjLtaai\ (jjl IJ JI...6-;j,iQ,aJI LipgJjjjJI 



Ll i I i j !il d "*•**' ' " Q tJL5^ tj' " ' * *J *^J.3^ (J^ - *^ I Lo-ij-i 

I I (j J tl Jj-l^jJ! J XJ I .1 ^lc ^LijLjs Jl^jJI (jl I jut ,j-o J^l 

.}j_2j jL3 sb-aLi. 4j!j^I! «U-uJ_ufc (jl ' lijjjij (jl ! JJt 3-5^ I 
(jLLa-l (_yi a J 51] I (jLLa-uI/ (j! iJj-Sj (jl Lu-LlLJ . LtL^Ula (.gjJJ V *UfcLla 
(jl ^-jlaj i ■■" i4_uLvajl ^a-i3 4j i 'I i ii oi (jl =L>-L>JI (j-ujsl ( _ ;r 3 SjIj^JI <U-uJiJufc 

] (j-Vtij e^p. dlrtta (^Jl <>JUJ<3 

i5_^c! _^J! (jLjj^M o jljl «l^>- j3 V jJI j i L^aLLj ^ ^ j_2i!l (jl 

. iGLj iJLua i_U2J i 4-lS-l2j>J I j^jLujJ^I *_oJ1j-J.I CjL>-L>. itLSj^jJI ■ n <V I 

(j-C tfJj-J i4_ljJI • "y<~ iJ^-UaJI (jjLX-« d i 1 cJsjJ! (^ sLcSJj 
tall JlaV! ^IjiicI^VI 5JT i na ij-a£. ^ (jL^j^l ^j-taj (jl VI <U}LUa 
aJ * " 1 1 jjl j i h I j » . '--.j ijjjjaj I j a I La 1 3jLjj>JI A j <i U tl 

.(jL_oJ^U ^>.jj,| ^ pjnll 
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Jj La>J I 4_uL_uj^M i 

I j i ■■ a I w I c Lj_iLla_Lm LjJLa 3jjJL>- [_f ajs 

La J-i£- MjlS t_£j^ L«£> ' I ' uP-!' I j'^J.'J 

iCjIjjVLj tjl »"i ( ill Lajii^, jl ijjLjijV! S-oLs ■ ' au 'I 
^jL-uj^M j-fl>Lta_a J " J J ^ " ^~^**' ' " ; V Li^ 

4-LLc sLj-U-i (_gjJI Evolution jj Laj II (j_o ^ 1 1 uj j! 

La J-fliJ i=Q2jj 4j£.^aJI ^ ' aj l-^j i i "*^t jJsl_oJI IjUfc 
La i4_ijL?oj 4_Lcl_flJj t^JsLaj tf^cJiJ 

4_ajLa_a ^_^JLc j j la d rt iJ? _iL_uj! i^llnia ^ i Cl^aJI iJ7 ^ 
« d ) 3j-t-£sL*_L1 43l_o* ^3 L$J ^'^"^ j ^^P-Jl ij-u-tHJI 
8J A j j la a Qaj (_Lilj*_j Lx-« i3j_>Jlj 1 4-jJ I j(j_J I 
^^y^ 1**" 4JLujX. d 2 Lia 4_Laa_jJ1 CjI Jl>.^/1 

1 4-LaljJ Ij t 4_u_ul j i ullj 2 j 'I i -«"aVI jjLcaj^l 3Lo~ ^1 
j-l T lS L II jjjJagi! tjJglSJI j-uJuU <JL>JU ^ i 

^-3 J-^-«-ij ^ pi ih'iVI JU-L-Ja ,jiJ J L^aVl ^tj 
icUtjialaJI Luja d"l ir-ij . . . l_Lfl> (jLcujV! . . . La>j_fl>aj>. 
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(jLuuUI jjjiCLOg LipgJjjjJI 

VI I."' i ii j I i ' " ■ -1 la-C I i j a 4_!Li£.lj i4_La Lcjij-ia Ij-a I > "i <_i i I j j'a 4jl£Laj 

. . si J^Mj ,_P=>jjl!! ^yfl 4j Jjju V Lc jJj 
(j o (_^IiLcj . . (j*\ i nt! J J MiJ i3l_}^M (J g ***< < nlj (J I ^-j->J1j CjLtlJ! (J^l JL^J 
^JLJIj jjsl ^_>J1j cHj i JlSIaX I (j-o ^jj-a ^Lo^ jc^tlj ijjjjLJI (j»a *tiLu ijr 3 3j-i_ut 

iCjjI^ILaj Ot-iLii J-I ^-J Jl-jI (jj^SjLij . 4_l3L2jj V^^^ ' S '** J-^J 

w 1 c JjJiJtjO (jl la 1 i (jr" 4 -"- 1 L^ 1 --^ ^_ <3 **' T 13 ^ -SjJ^s_a jLlo*1 JjjtJj 

Sj£La dllLut (jSLIj • JLaUl J-g-tl £ya 4J ■ La La 1 I A Ij j < a ( _ ;r 3 w i a i^ULu 
ii.il Jtjr" < .il ^Ir Ij-lLs Jlj La (jl i njVI (jl dil j i3j£LiII tfjbt JL3 lij-^' 

J_JJU>- JiaJjjs (jl ~ j-» i -^'a iOJLs. ^1 «Qij j«J 4j| LLLU (_£j_&jj>JI JjLjjJI 
JL*. 3JLc jAkJLa i4_Ldj a Lta^AJ (jl JLu t< a^SLH (j^L_u (jJ^ ^1 W-^-^-^tJ- 1 
i L^>- ^.u l«j^>- i." i ' in I L$j| £-a (^jjLcojVI CjIj_lU (jja «j^>- "IsLajJIj £-«IL>J,l 
4_«jL>. j j La "' (j_a LgJ J-^JJJ Laj f*>^' CjIj_l*jJIj CjVjLjjJI (jSLI 

Jl)ljL>.[j 'j o**' i rt jfljalJl i Ldltseja La^lV a (jL^uj^/1 (Jjt_r»o J19 uutJI (jjJLlI 
If jjj ti^o- 1973 ^Lc j_La j n * i a all 2 aula^llj S'ij^tl (^ j_uJuJI 

jLa-" i in ( ii La ftjjja jjLcoj^L! ((_gj_A^>Jlj i^j^jl i ntlj - w » j ■ ^ 1 1 j , ^jl-^j^J 
(jl i ii tVI d » j j U j_juJu i_3J^j (-;r jJ! d o i iiL>JI 3_jj_it^>J| CjljjcJkl (j-a 
(jjLSLII 4-j-j-jJa j_j_JuJ 4j£.L<jJI 3jJl2JI (jl ( _ ;r 3 jlj^. V StLo~^/l (jjs 
LLa-^JjjSilJLi SjjUiil CjjI ^r»JI (j^s I jjlc (Jila-i Lajl njLcajVI dll j (^ Lxj (_j->J! 
i_^:>LlJI j (jLo^VI Sjt^ JjJj>3 

SjJl^JI ^ j j ~ SjjJLajs j-i^, dlalm Ii ^^J-II (ji-uuVI s i r-i ? Jl2J .«GjIjj 
ojj^>.| Laj iSjjijJI S^LtaJlj i»l i a all (jl j i n*^ i43li j_uJijj iijL^J j_uJij ( _ ;r Lc. 
(jjj^j Laj Revolution biologique S-^jJ^lJI SjjIII ^ Laj (^ Cjlj^tla (j^s 
(jl_L^ w I c JUtl j mi tl ^ I <i -v (jja (^yjt i Lx^-^Jj^uJI fjjs g-1 1 ajj iL-JaJI (^ 4j 
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1 j j a i i r-i ? 4_L>.j_a (jJI (jLjijV! Jj^jj)) p j i aju JLa jJi! .puljJ! (jLvujVI 

«L^j_>J1 (3-L>> C"^" Ij - ^^ tll^- 1 L)' L? * V 1 Sol (j-« 4_«L«I w 2 u 1!iLa 
i4_jjl_r»o a * * iJJ _a ^c-Laj _}L£j ' ' J ^ " Ly-^-J- 1 0^3 L ^- L i Ji 4j&um _}1 j-« ijr 3 
(ji J-J-J ' d 2 J 2 >i I (j-C 1j-j>.Lc (Jlj La I J_Aj 3l_j_>J1 (_£J_s (J_ilaj (ji ^ * i i 1 j 

2 j i a a 1 1 L-iL i .i^fl i_al uu£l Jjlj (^jJ! (jJJ LjjjLcIj i .i-v^l JLuijo i_jjL>«j 

JlJLJ «(j_a^j-3» (Jj-2-l iCjjJ.1 j j "1 (jL_uJ^M (j_a 4_JjLs_a ijr A tCjjlt ijr II 
(jii- ij^- 43j JL3 ^ Jjl! i ii 1,1 Jo 

d « i uJ j^j-a I JLu i3ji^>.j_o LujJLs i3juJiJ>» 4_j1 JU Lu*-^ 

i £j Lui-jQ j^j-b j-jJLi (j 1 (J_i i 1— Ll^ ^_La_i_u ^^yl^- 3j JjlLo 3 Lj->*J 1 (JjL^t_i I «LLo 

• iJjljJijlj £jLo ^1 tillli U^j-Ij 
cLuHj 5j Laj i ^^-11 (jL-uj^/l j taj i J_2J LL>. 
i«Gl j C^jJ! ( _ ;r i i ii ij i3j_jJU>- 4jja^L>.i ^jjj ( _ ;r 3 ^ « i aJ Lxjj i4j5-Uj 
L&j Jto-a-o (jj^-i (jl (j^-4-i Lji^tf JL& 4«Gl_i£j i4_Ia_L?E_a t4gj^ala . L_SjjJaJ! 43jL>.jt 
t j-J^ uutll (jjJLJI (jL_u_]VI ^ i h i J_2J iclj_aaj (jL-oJ^M Juajq ^j-ojJj ijJ_2J1 
(dSLxjJI ( _ ;r i£. (jjjjLS I jjcjJsI ( I ) :,j^o-LJI 4^3 (jl i^jJJ (jl (jj- 5 ' 
i(0-^2 (>jjJI jVjVI ^jj Ijj>2j (j' o j»jt^"i mj ij (2) «QjI jjj d "i * j ^ ; 
d g K_i «Qjjl i43j^lij i«L>-lj_aj t d in i-vj 4jSjj* (JL> j"i i »1 (^i^- (jJjjLaj(3) 

JjLuJ V jJI (jl ^pJI (_dJ j (jLvujVI (jj^ (J»"l i n" (j-AJ i4ibjL>JI «Ll^.^Jj T laJI 
JlJ V (j-SLIj S-SLUs'^l ^\ 3' jj Lo (_)-ajjj>. J-Aj • f-i_y-^ (j-C 

(jLi LLaJI jJLiejj i_!^l2J! JLj (JjsVI (j^s Jj Vj i jJ! jjj (jl O^l Lajt^ll 

SGjISLII i^Ij^I 4iJL LLa t^LiLa Vlj ^juij ^1 pJUJI (jLvuj^' -^^y 

JxalmXI tjxalui^i! 5L-utjjJI jjj (ji (jLoj-U JJ V 4jl ijjG 0 2xi V ^^Jl 

1 JjI q JLlj j<sJ (_£ jdl (j LaU.1 di! jt£j iCj^xj V j i>iL>JI (ji iCjI 5JLtA V 
dilLutj ij_LuaiII Jla^/I j_uSLII j^jj (jJI SjjLvujI 4c jj dilLut isbLfl^l 

2 £-j_ij_Jt jl j La? (Jjl jj j La (jl j-^c » . "AjjLill ( _ ;r 3 j_uJuJI 3jsjLSjs ^\ 
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VI 



^J-^ n ( u) ^^j-IVI ^j>.^J^_laJI ^jL-ujVI g I La£. VI ij^palj-aVI zYAjZu 

. I J « " 2 -i c I '" " CjVTj iS^p. 4jj_Juj s I lac I ,j-a Jjj-o <j-o J*C uaX\ (Cyborg 

jj-a w a • j 1 1 p i S II ^£ (_)\ in iVL] j^j-a-ij-jj ^jJ! ^ i "J^j-JI jJa_=*J1 
q\ j-^j CjI j 2 Ur (j-^J Bio technique Lljj-jJ^-uJI Ljj>-jJjjSij jjfc in II 
l_o^J^_i£Lll I (jtj 4 iJ? j>.^J^_tSLj ^jl^-o* ^jLj-oj^/I ^jt (j-* 3 pjijJI ' ' ***' rt 

, LiL_u_)l ^jL-ujVI Oi I a jv ijr^^ iy-^ Lo*^J^_l£iJI (jlj 4ILul i u iV Sjj^j-^a 
p j A".tlj i J_i J_>J| ^jL-ujVI ^^jsE-a 4jt_jUa ijr A 4_LaIjJI 4_o^J^_i_l11 Sj^lLlI ^jl 

^ulJu (j^s ( _ ;t ^-jJj t lJI JoLiiill Sj^L>JI 4jjsL*lLtl cjLjLud! j c I ■ aj 1 1 

Sj^SLi j jal ^.tl J q i „' JL3 id'i'jj uJ, i a « 1 1 J«* I dill , I ^1 . .i'iVI 
i4_Lj1 jjl Jj_jJiJtILl 4_Lu_u^ (Jj '' i ' ■■"-a ^.olijsj.l i _ ;r l^ laj uill A \\ i nj£ (j-^^-l 
\j-a\ ij»LjVI j_a ( _ ;r l^. i(_pslj-a^/l < la « a jj-o «L«jljJI 3-aL*JI ijLsjJI i.'rT j ir^ilj 
2 j I aaJI ,_p2lj_o^LI S^LlajSLIIj 4jJ i 117JI <L>JL«II Ci-r- j ir^ilj t Jt j" 1 n a j-lC 
cLljIjjJ! (_pslj_aVI (j_a 5_jLSj_LI d j-mlJlj J-a^l Ijl^J ' jj^-»"H (j£Lx-« lj-°l 
<— 1 1 Laj. V lj *C t "1 1 1 SjijJ_>JI (_i_lJL<ji^/I jjjiaj i_ij|j (J-«-C dJJLiAj 

q\ 11 l»>. iaLual Q^jlSjjj »l nUtl (Jj>->J 3jLjJL>JI <UoIall CjLal uili^Vlj . (_gj uuJI 

icllll ^ flL> La jJl£,t ^-Aj d uiAj (JJLjlII q\ i I j nlr Ji£^JJLl ^&s>- ijr 3 ^ j ( <•> t J 

SjjlUIj La memoire 3j_£l jlILj j-«-«i.l ■ La alsej lLLIjuj 3jujl>. 3l_o- j_Uj ji^ 
(j njl'q dll j j_oj j^jjlII J jj I ( _ ;r 3 Cj^'C *u (j_a sL^jLtcj La (_L>-J ti a j ■ aqJI (ji^. 
*C ui-J ^ ^ ^"(11 ^Jj icULo*J ^jL-ujVI j-jSLfllu j3 Qj_uj ^jJI ^-A (^paj-U fiLfl-LO 

JjJLuiLt 5JLL3 4_LLtjJI sLcLtlsjIj (jLcaJ^I J_O^Lo Q^'C" ( ilj .43lj_L4J3J (j 

f >UVl 

(JTljc-TlJ 3jjJL>- s I tac 1 jjs-u J^j JaJaiejj p la J^j ij^l^>Jlj 1 " 1 1 j j * 1 1 1 

.2010 ^Lc (_Lt3 4^Luij£j sLo.^J^u cjLJLjjlj i«LxjJl2JI ? I < a c j? I (jLSLa 



262 



Heredite 4j!jjJI Cil jUr jj tajj njaSLlJI (Jjja . u! JjjijdJI jjLa t L»^K 
■ " 1 1 a i a II j j Foetus <ji_L>JI ^j-u Laj-uua joSLallJ! SjjJLtl -I: LujJs ^j'j i u 

Li£ iJLcujVI (j-o 4jauiLjj (_g jJ! ^jJl!L j alkll (j-o CjLg-aVlj *L>^/I (jSLa-ij -3 
«L*_uJLl& ( J_tiiAj ^.all^JtLj niiW^ JL>.I ^aJI (jjJLJI ^.t C L^-a ' ga * JL9 
Applied ^1 -4 " w 3 j j k~ tl 3j|jjJ| 3_<j/j_Lik Ir » 0 a i nj La jl 2^ ,U",tl 
Superman (jLaj-ij , \\S <jj<I_cJI (j-a £^ajl jlml ^^Jl genetic Engineering 
jJ^"i i ^ i £ <L9jL>. Cjlj-j_a_i £j_alijj i4j9j»£L« t_£LjLIa^j ^o-aj 0j-JlCJ 

■ (jl 1 1 nil 

Biological 'Lj^.^J^lJI S-^ju^J! hji^i (^ 5J^?lj (jl , ujVI (j-u (JaLdJI Lai 

La jIjlc ,ji_jj_aaj>. (jj^l (jjii-r") Jja^/I t;r l£. 2 IjX L#jLa Engineering 

<Lcj_i (j-Lc I la^l se a jj* w 2 u "ii-o. (jLcaj^Li (_LaLdl (_yjl_»II joSLxlill - 



,_jJLjc_j (jl (jl i ii tVl &l U>* , SJjj^JI sLj/jlLa ^^>L».I c^kjuua (jLs 

4-J-Lq-C (j_c dl! jj Ijii" i na CjIj-jILJJ,! (jl ^pJlj CjI j ill SjUJL>- (JSI l -»'» 
(j-Li- 0 1 r Ij-sLa i jj-c. Vj Q_ri < j i „'«, 1 1 jLai J^JaVl ^jSLaL-LoVI .S>LlL-uVI 
(jl JLjj_j-4_UI jl_«_a-4_jL£j SJjjIjjJi! ui ill .~iljj iiaa.ll (jjs 3JljJl>- (JjI i -»'» 
l_^_il La_ij jl i3j-5^aILa C> i imI (Jj i^LqUJI (jl ^-aj ,^_Lt-£5 l-a-J^ ^jJI-^-ll eiljLcaJ 
(jLa i<_jLlSLII I J-A (_j-3 jj^JLa jjk La^ SjjJLajs jl ij»^L>.| i—sLkjJsI fj Sjj i ■■ 
fiU^lj>. (j_a (j£LaIu ij>Jlajxj jl ^alil (j_a J_)JL>. j^aii Ljljj-*_o (Ji. JLu_o (jL_ujVI 
.^^aaXI (^yjljJI A JJ ' plj ^* I jcSL^tlll 

JLjvIjJI jjj-SJI £yz tjj^' ' d-L^a-jJI jJ^L>. cUSL^-^ (j^^J c_3j_i_u SjjJa^. p Ia£ 

^ ij-uJuJ1j i4_J1^3-"j i3jL>J1 ^p^Lj (j^a Environnement <luJl L^Lljl 
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4_«_LLaj<JI SjLjjJIj iCjLLa-pJ,l i*i ( ill j igl LtaAJI Cj^L>.j ^Jl2jJ! (J^-^ 2 - 1 
(jSLx-i i^Ji2j La (j_o jo-fli^/lj i4_ul jJI 5j Laj mJJ 4_j^.^JjiSLiJ! t_ijJLu^/! ( _ ;r 3 

IjJJLs- 3JLgj>Jlj <UjxlaJI i."i« uaj ( _ ;r UaLU ( _ ;r 3 SjLlo-VI jjjijjLia I jLa 

ijJJljjJIj JjJijJ! tfJL^J 3jj^_Ua (jjl JjjJ (S-I f^JrjJ'j (jLl-ujVI 4jj_>J 

ijjSL) 1 1' i nil (j^Lcj^-! V iJajl ■ '-> I J -i la h i£olj I j** V JJ V cH^' 

, I j . ..A i 4jjj>JI CjVLaloJ j»j_ajG ^""w i l^>« 

1 J_aIL*_a 4 Lo* ^aJ ^_tSjlJlj ^qJjlII Jjjj-La j^)^ ^ ijr Lcj (j^SLJI ^jji^. «OjJa_u_uJ 

SjjJL>JI 4j^jJjjSiitl t—i-JLu/^lj ^j-iK i ntl i ^ ,",K"1I 4js_uj jjt cLLcLoj 
^JLc I tVal -» ^ ^ ^ ,A i ii a j»L>JI JjLxj (_g jJ! i Lai ■ i a 12 1 jjJU^/ (jj-^ Cr^- 

i±\ < t ,i SjLj) <_,_!! 3-ajLgJI S_L>-jJjjS^JI ijLaitJI 43LUI mi it ^Laj^l 4^.jJI 

i(j i ii tj-3 j*^ a a (J->^ 4_cSLtj i3j_l>JI ^ «J daJI jLLal ( _ ;r 3 uiA] (jjil>J! 

j_i Jjjl j j_i JL^JI >i* i ♦ 1 i 1 4fiL4_iL>J1 (jj^. i."i^ Mijt (jy^-Jt t j^ J ? uiAjl (Jj-*1I1 4uJjQ 
JjLv (jl J-Lo ^jL-uJ^/l i~ii iLc ^^r-i-tl j^paj^/l (jl \-jc& i^^_Ua^j L^-t^ ^0 mJ (_£J-t1 

ij^Laj clL»j*_i w 1 1 i^**" ^ jj La * ^ ijr s j-jSLflHtl_i jl>. ^ ^j-tl (jLi_uj^M jj-ujJ t 

ScLj^jJ^uJI 43jjj L^j ^JLSjj (jyltl pLljJ-LaJlj j I La a. j? I i_jjL*jj I a-jl^ 

3 K ui U iSj_aJljJ.I i^j Laj ■ SjLjOjJI Mjjitl ^1 LAaC- Laj ■ ■ tu^j 

OJLcl 1 nU LL>.^t^cSOjlj 4_^>.^J^ T iaJ I Cj Laj U a It sLaJiLi CjIjIj^ 4>^*-° '."i 1 njt 
Lx-llj 0j_fl> £\_lj>. jj j_t£Llt I J iLjjj-^J^iaJI IfljJtil CjljjcLa (J^t »" 1 11V 2 a LflHl I 
jL«j£.VLi ' . ^»"tl Jjij La I . a x U w *^La ~tt jjLjjjJI N »'a j j<A",tl 

(^IJI ^LajJI J 1 ,ir 3j1*c. ^jCLiI ^ jJ! (jLcujVLa iSj Laj . JJ Sljt^ SjLsjJI (^ic 



(j^o i<i_^a^L>.V!j i4_j_ij_iLSJIj i«Lj^.Lii>.VI icLuLjuV! pj^l f^*-? ^ j " 
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: jaji j»uji ajuas u 

J_La (jjjl_(_J1 ^> ill 1 (jl ^ i I I I d J_Lt2xuiXl 

4^_iit_i LtC i la (J-^ 'J—**-^ (J-oQjl p AtAt 

J-j_>JI 'LliieJ Lax. Liiaji (jSLIj i^oLill £j< i .i^fl LJ 
j n i i- 1 1 t ^hjJ * ^'J J^>*1 3-II (jj-oJI J-J^>> t^oLoll 

(J-j-aj '"It (j-C CjLu/IjJ Liia-ji [a-^-J-ta •"' V IjLjla 
4jVLjJL^.!j i J i ■ ■■ 1 1 vZjLjjlSLal L$_l3 i a ■ 

I jLoj i±jJL>. I jLa ^Ir LoLj Ij^JJ (JJ^d 

i.s I") ^ ^ ■ ^ -> _■ jji jjjs jli ^ia . jjJ! ^jjs Lol Sj_u^s 
,3 d o \ , I I ^VL^dl ^Jj ^LjjL^JI JU_cVl_> 

CjLajVI 4_<ii-3l_Laj d A , ,,l Atlj (j-illj A-LS-jJjj^i! I J 
. LjjLjJjo 3^>.ljl >l i n~ i ,i a 4-&L«J.I jyUJI J 3jl3jI1.I 
3_}Li^ 4_jJ| jlali {j \ j-t-£sLjtXI ^ oUII ^a_t-£i^JLb 
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(jLuuUI jjjiCLOg LipgJjjjJI 

^cs ^ VLl3 ^LoLc sua j! jl iLol 4jj^ (j^a ji£l JjS'i i n U j>c 4j£.L<ti>.l 

Li 4_L2jj_L3 LLus V 4jSLLal_yJ 'jj-^ 3 U_3^"d o' c^i ^^^^ O- 3 ! 'tlhO "uJlj 
Lg-Sl J_aj I j* -» 5ljJ ^-OJ-^ 5 '*' " 1 " ' '"^j isQlajJI SLpJI 4-lLc (Jjd i u 
^ I r j_£jjJlj i ( _ ;T £._jJI ^1 4j*.Laj 4jI . LuJI i ii U J jS" mXI L^-m^Laj 
■ La S a (j n j tj J j i ■■ -1 U 4j.LgaJc uJlj 4-j^.LjivVI ;j* "I LcaX Lj ^LjjjtV! 3jLj! 

^L_*_3 4_i_uij 0 36 1 (j] J-t-aLt-U JlJ-ill (jj^Lc J) J • fi ^- > ' '^>**'H cOLj_i_o2j 

L^_i (J-Cil "■ (j-^' J J "' II jl J ■%*,,. 1 I t Jj *" . ^ jo~ ^JJ sLaj^j Sjjj^j 
(<s_* ' a-j£UI (_yLc SjJLS jlj^Vl j^£L3 . jjJI (oJLc (ftjill J-a L^j-jJjjSLlJI 
i n-fcj_j 4 LiL>. 4j^_ilujJLJj t^$_lLaJ>J (jj 'J7 - **' ' " 1 (j- 1 ^-!! £ 1 in Mlj <JL>.jJI dJLUjt 
J£J Li-a>< i ilj i ,il (jjijj iSolxSj i nil 4\LlJI (^Jl LiJLlS^. I nWj L9j uiJ 

1 43 1 j JL>. ^yfl j_ujtill (_L-*-l (j-o j_ujJ<JL> Jj a-£ I LiLx.il i4Lil><Jtl JJLII J I jjfcl 
■ CjJLa- j i ii La <13jj(-a LcLajjIj i Lj_jj3 i *-'■» L<ulj 



jc£l^tjJI ^^1^**' i * (jl ^^j-JI 4Hlfl_La A Lac » > Lflbtjq ^Jl^^ i -■ ^_*iIL>JLI J)t i * 1 u,i V 
j—lSLoj (j_o ^j-qJLv J *s i"i (jil J_i L^jI j 4g,jl i Jj\\ j_ujuJI 4jl3J ( _ ;r 3 

4_1_lj 4_jj-A^_>JI d K ilitlj . 4j? j>.^J^_t£[jJ I ^, \ fljU (_yC.I ^11 p^l^ till Jj o < call * 
. 4_uLj|j «Liij 3 JUJL>JI Ljj>- jj jj^jJI JfJaj La Ij-jj^ Lul J i2j ■ oil 'LLuj f^>J-II 
i(_L>.L«JI 'I i ^"aVI ^jjJI (_L-*-l J)-a L^>.^J jjSil I t_)^Ll>.l ^1 Lt^.j i n" w 

.t—iLgjJ^/l JJj-<-u (^^.Lijjj-Ij i^^La tla-iLa. ^1 Lujjj Ll!^>. 
Lcj_i i4j£.L<ii>-VI CjLjjjjjJIj Li^jJjJSLiJI «LiLujJI 4\S^L«Jlj 

4J ^ j ^ _i V 4jL£j J-*-^ *I_j_>JI j-Laja. ( _ ;r 3 LcjLcujj w 'I ■ ..AMI Cj^LUI Jjja 
t^jJI w c I LcgaJI ^^^^-aJI 4 i i*ii i ( w )l ■ --A III) i ^ J j>.^J^£L ; u_a] I Cj^IjJI IjLAj . ^L<u>. 
^_il M.r VI Cj\ JLjU-aj Reticides Sjj^iuJI CjIjljjJi.Ij i Lu lLsjj>J,I «UIj tl^JI ^Laj 
CjL>-L>.J)JIj <_Jjl!Ij isLxjJLSJI CjIjIj i nil JSLlA jjjjI J^Ij i LLaLtia ^jjs i"ij3 (j^JI 
(j! (j 1 ^*- <j-^ ' I— y- 1 ' J-^ 5 O^-J 3-15L* 4\Lj_a (J£[ uiJ (jj^JI idlujj/^LJI j 4\c.jLi!l 

. jii^La J^Ljj LiHajLia Laa. 
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Cj LLa-LjsJ, 1 c^-j^_bj j»LaLit_i Lul 1 1 ' ea jl 1 c I < aajj j»La_>J! CjVLiIoJj SjLtiaJI 

4-uK < 11 (jj; J1SL1 (_p3j^/l • g<j .U^tl j_Jl>J| j<ua-3 3_i I IlLj I 1 gaj I LojjJ 

(j*-zr 1 n^jVl ' dj j~ ■ ■■ 1 1 ■■ LuU JJL^J «L>-jjJ j 1 1 ^ 4-1^,1 i ir-i (jj-a diSLt 

1 Jl_A> j^oJLi)) l_Lll_l ij jj>. jJ^_j_J 1 ^JLjlII cHjLqjS Ll3jj>. J_a_b ^jt 
I ^^e-y (jl ^3tJ-!' *l 1 U II (jyi^- (jl uioJI Slj-rlt jJLi^s (jl£L«£ l_i£jSLJI 

( j J 3 tj*i^- itl ' *LL$»a ^Lul ijr 3 cL»j_uL>J! jo-AjJaL^oj ijLtlo^VI c-t-uLit 

vijjljj L^>.^JjjSjlJ! 4 Mi^LLaj ija^JLi^.^/ <u^.L»i>.VI ■"«! jj i ■ iaJ I «L<iiaLLo (J^-l 

( _ ;T i£. (JjLJ La <_3^LjJj (j^ 1 LlJ-jJj l^'lt (Jjj 1 nil J-^C JLa-" 1 11VI ^e-i 

Lljv jJj_LSLj (_L>-i (j-o 1 Li^-^Jj-iSji]! ( _ ;r 3 ^oSLajJI (_L-»-i (j-o 'LjlLc 4^J^>- SjVj 
■ a a ' d ' c <Lj£.LqIL>.| (_s!jLALj I flla i4x^SL>. L^J 1 La la sej 5Jj)Jj_u^3 

(_^>* * J^>-l i_dl_LA ^j-ojJ)) «* )V lJiJIj)) (J^-Sj i5_ajl_>J! «L»j_o L>Jt 1 ^jj^Lc. 

^j-a ^J^-« I— LllLa i^JL»J1 Ljji^dj ijr ll 4JLjJL> i^Lo^V! jj-* j«-ILc ft La c Ij 

j-^c JJLc d 1 La-i '_' ■ Laa. (^,1^. SjuljHa "Icj-ijlj j^JLlj IjLLa^ IjXSj 1 
4—ljJLc Lot . 4— 1 ♦ Q j J C ' - ) I J ^ J ijr ll t^-ij^ CH"^ Cj^Lj^tHl! ^-jjLio 

j-aVl (jj-SLi C-<— l>. 4j1 lLU j (J£^ jj-* v^>.Vi g . 4_tC 1 j jj j-tSLj cL_ul_u_u 
<( 3 _} LloJ 1 4_jJj)J_i_u-o ^Ib jj-a «L^j ^j_u_ti3 i j«J LjlI 1 Lo- jJ J-^i-I Li 1 5 ) ***' 
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. jjJI i_al i^r^l (jlr LjjLg.1 1 .."I LUajl (jSLIj i ■ La cjjI jSLII 

^iLaj ' i^jj^l CjU!jj>.I t uL>. ijr II i4_i£,1j ^Lp* j-i^J cLj_uLu_u J^U-Lkaj (jj 

(_£JLa V Cj 1 J j ? »"t (ji^- J.ino !>Ljl3 joJLtJLa i JjlII iaLaj joJLla (<u-ujJ (jl 

u \ c £>LLVI s;j4! (j-ISLj jj i3_p»_j]jj£ill cjIjJj-" i ii U JjLLaj cr^ 

4j|_a_i «LajLs (_^Lc * (jLili ^L*JI (^^lulj t(jL^ (jLaj»j_A)> < )Li£ 

jj_a <lLjJLI I ^ Lj-L5J I cjIj i i nil J!>L>. I *j j g La jj>.j_U 4jSLuSJi.il cjLs jl^" i u U 

jj_AI! 4j>ji^/ SjLjJLkJ! CjLoI JLa-"i i nVI (j-a :«L«jLaJ! oJJt JiTLa-i 'tjj^ uiaJI (jj-2-!l 
SjLjJp. oLi^j_aj 3_LjJ_JI SjUJpJI SJaLtaJI j^l ir^iaj .SjUJpJI jljJLl (jJI 
(j^So jlSo ^jj>. t (jj_}Lj_aj i n-»JL1 (^jJsIj-C^j^jUI JJJ ' (_)-i3 3*-llj jl^iaU 



(jl (_j-^>- U" i ..j tfj a I < II (jr-i ir^iiill i_3j_Laj ^1 £3.} La lil *j_U (jl 
j_a_Jjl (_gj_aj j<s_<-ul 4 j I r (jj-LLsi *(_ 3 -<i (j-a joj=j>JI 4JLi3.S j-il £jj (JjieTb 
i_Sj^.Vl aj-it ^ ill li^J- 3 - jJj_j_i_aj£JI ,j_a £jj sULCil Ja uu!) OLIVER 
(jfj JLlLVl SJLajf ^ (iilhtI ,,iU 'J^uiil it-Jj-LLI l( _LcLiiU ij »"i,,iU» 
<Lj_iLj Cjljj Jj^*_a V-,_3_L>. ^1 i ii i*i i nVI 4_i-La-C ^1 <L»j^aXa ^> jLa-"i i uj 
^_*_u^j (jt (j£La_i jj>. t (^jj>. ^oj ^a_iSLj ^ JLdj 4_ajj . 4_o^ 4_ulj Cjlj!i Lajl^-4_jSLul£Lj_a 
(^ t-jjLso (j^. (ji^.1 J-l3 . «L^jJI 4j>.j Jj J i ^i"n i Jj-ai! (j^jSoJI (j;jJ.I (j-a 

(j! n_jjj-aJI J x2u ■ ■■ ■ ji^ Llil : ^j>.jj Sjjtlll cjLjV^JIj Jlj^j^JI 

. ClLajU U £L>JLjla ( -5 ^Lc 43ljJl^J (jLuajVI «L^j (jjs Jjj- 1 

Proteine (jG^jJI (jl ^1 j j 'm 4jjJuJlj iS.i^.^I^^lJI tLuijSLII i±j^£_l3 

3 flj) LaJ 2 La ~<j " SjnUII 4jJI < nil SJjLoJI j i^iLulII ^ys La-&j_i£.j RNA Jlj 
jj>»1^>. A-ilaJeaJ dcV'^ s j (j_ujj£Lll£ « p W**it1j Sj^ljJL) «LUa_aLc cJlj La 
.i_kj£iJI (jlr (jLuijVI (j^ i n-»o (^ 3_jJLii. jjLLLi (^j^*J «L^jJI 

(^Jl 3_3j|_^JI CjVjL^J,! Jil S^uLLa S^iejjLlII SJi^JJI (jj£j jjs 
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^yja JLjJlj>. m£ ^" mi a j sc * 4_i j aJilJj ui itl (jjL£LJ1 ^— ) ^J tjL ^ 

Jljj-j J-Aj SJ-j! j_J! Laj Siiilj ol liita La <jSLJj superman (jjLill 

w La * j i (j-aj SJaj)j-jIo (_£l O-soj "j I » (j_a d)l_ijl£L) V^_Al_a LlLc 
4_>JL«_U ^ JLa- " in" J.* SiiUj (jl-JJ i *-4h 1 (J^-^^-d i_3j_ui (j-aj 5 I J J a <j-><-!l 

(_j i .I U £-^j-J j»l jLlI! i .I U ^1 Ljjjt j ,j< * I y< 1 1 jijj cjI^Lui^^uJLi 

(j-SJ-i (J_A S<j1_3a-iil! SjJsLlkJ! (jjs 4j£ A % ui i" 3JjLx-a j^J -1 

SJsLLa w I c Jj i a >■ 1 1 i_]->- \ (j-a J^j-Lc i a_c Litax -^-^^ (jr^ ^Aj'j-*^ 
t_g j Li-a_L$ I (JjjLjjVI JLJJLao 3JjLx-a ( _ ;r 3 ^IjLxjs I JL^j (Jj-J-i j»l SsU^o-j 

,j_o £j_<j/^/I t_iL^jJ! cjIj-jLIs ^ I r cjIjVjjJI (j-tj^Lj 3 * *'' J-* ? (jljjijdl 

S ui itl 4j1j^oJLi c_t^,^llu (jl 
(jjs j^i- 1 (_£ I J I i4_u!j JiJtil SjLiaji CjLsLUsI j I i4jjji^JI jLo£. (j_a Ijj Laj a 

JjJ± (jSLIj .S.sVaJt ^jltJI JULVl ^L*^. 

^_i_uL>. (JSLtTaj c_3j_i_u cjLjjx jJ j_tSLjU LjjLloJ ^jl tjl ^"o-Ijj 

^ \ c Jij-j w ^ J JLjlj il (J^-l J.'^M lJ^-?^' 5jl in"! i .ill 

. jj>.V1 ijX. L^_La (J£^ ^l_Slu_u_a jl i4_jj_iic cL^jj-Laj Cj1j1j-SJ1 j>J_A £_u-s_) ^_<j_*_uj 

j i ii 4 i j r ^^Js juxlu L^cjj (jl «^ty, , ,, i i LUs^a I ijlr 

i»l llr jl i J Lie I JL>-J CjljtjJUt tfjut Jfla CjLJjij i ii a J^J-i (jl ^jU" i ii l 

lLLJ!} (J^L>. (j_a LilJ_a_j (jij i Lo* ^aJ^jSLjJ! ^Lajj i,^l i n a * (jl ■ * Lul 

(_^i ^-L^aj (jl (^jJLuj t^Lc (J^ glcjl i n**it1 j-ujuJI (jj-i^ J^J^^ JjAIII ^* 1 

(j"i j <" I L^j>.|j ■ (3iLaJ (jl d N CjIjI i**i^.1 ^_Ua^_a 3jL)JL>. Lo^^oJ^oJtSu 
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SjLIjlAI 4 Ij i n^/l (j-a 4l_aL£ 4 1 1 ..I i ii ^j-ia-i (jl 'lt^J' "J^"-^ ' L-t-^J 

ill Jus. ^/I I * " i I C J_2J . 4_ljljGj s * Jt rh4' U ' O' (J^ 3 CJ JlJ-"i i ii a (_gl (_J _o^>- 

4-jjjLjJI 4j^U! CjIj-uGJI 2 jl j^'"' (jl 4-ul i ujVI (jlr CJj-a ( _ 3 2!l 3jj>U 
■ 4ii jLa-" i .1 a Li^jJjJSj 41a1>J,I Side Effects 

4jsLLi)l (j-a JJJL>- £jJ ^1 JLy" i ill ^jJt II Lj^-^JjjSjlJ I C^jLlM *l 

(_£Ji-a JLjJL>>j JjLaj (ji t_4j*J 3JljJl>- 4-1^,1 i ir-i CjLjLlo_i£ ji SjjJl>. SjLa jl 
i LljLSj 4 jlr j-aIL«-i (_g jJI (j^il i ii -»JI (^yjjiaJI (jjljjJI Jj L&j_uLj 
3j-J-*J CjLsLjla cr^- Sj^jiLiU J-i^- CjVLoIo.! i. 1 1 nt-i (ji (_4jcjj 

jJa j jill 3L2-LU 3-j-cllLaJI .-.I aiaJ La Temps etlieu (jLSLUj (jLajJI 
as DDT J I cn\ jJitjj .iUj^II Ji.b JLLaVl i^VI Jj ioLla jju ^JLc j jk" 

j-a^l I JLA ^1 Vjiaji Lj_j_i!LT JL3j ■ 4JI aju i nl (j-a CjIj_uj/ Jl*j VI j glaj V 
j»Lc «Man and Environmental Problems 3 % j < II ^ ui aj (jl i ujVI » LuLii? 

. 1981 

iL) JlJ- " i ii a j_L£ CjIj_uG (_£j^tlu (ji Lc-lLc (ji i4_uLjJI fljJaAJ I Lai 

(jl . j j t j II (jjJ.1 3-j-m-flJL!l j 3_jaL2i!l j S_lc.L*1».VI 41lJI ^ (^SLj-Sj 
eJ_tp-j 1 Luj^a JSLi lX2 Automobile Sjlj . ..II qLi I JjLu IjLSIcI liilLia 

i2 j 1 .1 i ->JI CjIjLjlJI cJjLCJ iSjjjtl!l SjLjoj iCjljLiL«JI 3-jSLLa JK ui! (j-a 
jjjjjLjj-iljUll jjjljjl 3j^>.^/ ^-jj-mJI jl n'i iVI (ji Ljlb i4j1jIjlJI JajljjjJI C [£Sa j 
i3_j_aj_2j| LjLiiaJjJI «Lp-i LaLfc IjJJ (_f ji , U , „jVI ^gj uJ| 

L^jl£j ^3 4 jJj^_u_a^£LI I J » I < ea a 1 1 \p J^J iJ-a-^JI ^-(-a * i^-ijv CcLajv La ^mii 

. Lalo^ I Cj I j-uJij jj-* 
4_^cl_«JL>.VI CjIj—ljLjJI oJ_A Jfla ^JlJ (jl I 'it i iij ( _ ;r 3 J-KJ joJ Lut (j-aj 

w ' ) (jij 4 La jL^_a 1 ^ ...""»- * ^jt c_^t_l ^Jj 4CJJ4JO (jy^- 4_iaLfl!lII 

OJL^J 5)1 lis II CjVLdlt>.VI Ocjcjvj LaiLo~j 1 1 j"'J a j''J ' L^jj^j 1 Ljj « j j La 4_cSLaj3 
. 4j>.^jJaJil Li^^JjiSLill (_j-Lc j^a^til jl »" 1 ui ( -J ^Lc OJ^- 1 o' S- 4 ^?^ CjIjjjLIII 
1^-1 <ii |_j L_i L^J ^ <i 1 11 j (jl (j^Laj V SJljJl>- Lj^-^JjjlCj (_gl (ji iljUt ( _ ;r l» ; jj 
4jL^r"i t ui jjIsjjj^a)IJ 4_ljl3|^JI SjJiljJI (j^-Ij i£_aZL>Jtl 3j-aJ_a 3jL)j-»_a 
jl (jLi? La^jJjjSj JaC (_gi (_,-Lc. (jl (j^-«f (jH-II CjIj-uQJI 4ajjLA 

(^^o-j Mj^-? 0 J^-^ 1 ' ' ^ talu j-a^l (jl (ill i . «Ujl jdj ^1 n 1 nil (_Lt3 ''J-i^ 
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tMedicamments j-xal iittl ja Jl>. J£ ul^jj j (j^j^aj ^Ijtir" . uL (j^j I 

JjjjJaJI t^lul^ L^jI^ (jj-Ai 4_L?e^_La 4JLjJaj 4_j_>J1 Cj1jLlo*V1 ^1jj>.I Sjjjj-Us ^y^- 
jj-a jjjijJj . « ^ a b *- 1 1 'Ljjj. ^JjjSijJI Cj I jsr 'mil (_£ J-U 3 Jjtjtl Cj!j_uQJ! jjJLSjJ 
pjjjijJI ( _ ;r 3 L^jJI ^Ltaj (_^<JI «l J ' all *LuiJ-&Lit! j| jJJ j^uijo 3jjy_u3 ( _ ;r 3 * '1 i"i 

Sjll«jJIj i5_iajL>J! cjIj_uQJ! ti^o- <j-a i Lp. jJjjSLiL! ^^L^ia-VI Evaluation 

CjL_Ll£LU 4_Ljj-£. ^.jJa-j ' 1 j *\ "1 i a jl_^j>. ^^j-JJ 4_*_uLva jj-^a 



jjj j j tl jLjVI (_g jLa-i (j_a J_r»J! Jp-I (j-a ojl_Ju_i! i- < t _i jLg-J- (J^Ls- 
2 j i '~ St Lulj n-^l mi<~ ( ,il 2 j i a St i.ijl 2j.'^^tla . JxSlmXI Lt>.^JjXlI 

4_Ljj-jlj 3 * it, < < nl— La ^c^j p i n **i i tjL^ tal w *j ila ^JSLulijj £_aHjt_a ^JSLs 

(jiLI j_^ljJI ^IjLjr" i JL»-a ^ I j » i aj (j! Jj^ 5-jSLi-iSC:JI i ii U 
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t4-jl c>-Lc Ld^t jj-a * f-iLs* ^jj-I^-i (jl (jr^ ^ ulsj £_aHj>Jtl t— uj-j ^jt c_t^t_i» 

(—^1^ i"i**< ( ul <iJjL^s_a ^jJI 5^ a" i n a A A . * \ ^.aLalLAl i^J-titHll 5jJ^9 ^Q-Ajii^Ij 

iSiijLa-" i .I U Li^aJaaSjilJ ^.^jJjjLill cj!j_uQI! 4-»^5 Li-j ^jd! SjijjLil! cj!j_uQI! 

J j*C iSlJj ij LajJb ^J-ill! (jil ->lj-2^l Sj^La (^ic jLaicVI Lujl . ,i! (j! 
.j] < . * , 1_LjL_l^- i 5j i rt ^_L-^j ^jJ g LLa3» V 1 ' esq] ' la t < ga 1 1 CjLcLaj>. 

. «. Lo* ^aJa-i£LjU tjjlj intl 3-.'^**'^ ^-i -4 * 3 ' Q^-t^agJ Ij ^a^-JI (j-a p**'^ * 

a se **( i ^ji <■ i se i t_£.J-ll (j-* L$J-^ L_t_A d uidJ ^jJa_i (_£J-J1 (Jlj i u II 

^-jj i h 1 1 jl mi" til (j .i j ll 5 L-ljv jJ^ i S> "1 M 5j 1 ' ga 1 1 jLjVI ' gaj i ii a 

S^Ljj Vjij i .i a (j^j^iil oVI i .n- ^ jir" . ( _ 3 jJI Detergents-CjLil-iial! 
(Jlj-cJ cjIjIjJs (jl Sj«JL«J! (j-o j-j-j-^ (_y3 fLfi! ^ j 2 '" clip's *u 3jl>. 

a i ,„ ;il juji dJj o£j .^i l^xuiXI Js^. i j^tK- c^Jf l^i a^uji 

Lljv jJj_LSLliJ 5jl i^aJI jLWI ,j-a liilj j-^J Pollution de I 'air *! j j II cjj I" I 

^1 Jlj^-**( i nl (J-^-l (j-a LLa^ « t'r> 1 nlf (_paj»dj LlLtiiS Lt -Laj v L$jl . Lgj1j^?e_Laj 
■ 4jJLa-"i 1 11 U 1_^>.^I j-cSjlil ( _ ;T £.jlj jaLj/lj 

jo_A^/!j .(JjljGi! La 45;U ( _ ;r 3 L^s-jJa (_Ll3 i4xL«J! <Lge-LaJ Lj tl ^ I »~ 1 1 cU^Li-j 
V Li>.LcLaj 1 a V d * J ■ La II (^y^ ^"i u < u j-ujuJI (jl^ lii! i-ilJ j (j_a 

( _ ;r 3 i. 1 j 1 n"n ^ilLa j-i^a-a ( _ ;r 3 ^LkJI JljjJLs i L^s-^Ij^Ij tfjLil 4j^lj_a (jSLaj 
w La 1 "j 11 4-SIa.lX I j-a^. ^jj_<Ilaj i«Lj£.ljjJI (_psj^/l cLs^ala lJ £ JLlkjJI ^ jX\ 
1 L«_a 4_i_ljJLllj 4_jj3j_JoJI LuLLl =L>.Lcajs J^c-J (j^-^ Jij'j-^' (J -3 

p se "i tl jj-^-a-i V ClA_t^t_) 4jj^3j i ^^J J ^-ilj-J-^uLj (^ji^. Lalo* La * * 

. *)Li~a\ ^jj-LX\ I JL* JiaJ ^ a 1 n_i (j jl ^JL^.^1 1 L^lS 

CjLs-ljHaVI oJJt jjLl i(_J ^_3J 1 ^1 <L>-L>. I i 1 11I LuLS ij-ai (j-a (jSLj La^aj 
La (jSLI i^j^J jo-ij^j ^1 ^LLr>o (^-#3 «Li£.L4i>.l jLil (^^Lc La S Lg-uLflJ 
J.'J ' iQJ> rt L)- 56 - 1 ^ J^J? '^^1 ^LajjVI (J_a_>o ^iLaj 1 * (jj Lui 4_i (jl_a_i^/l 
^La '(jjj untllj JL>.I jJI (jj-ill * 1 "*~^ l23^ ^° J 1 o-'l LT^^I 
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^l_aj_] i, £j i ii 4 > (jl Lj_i_^T La Ijl i Lo^o^a-t^"*-!! Iaj jj-a ^-i 

. <Lcj I i n**t, 1 j-u_i"*J 1 

Sj_i^s L«J. I Llj>. jJj-lSLTlU «uiLuJ!j 4-jj>- jJa-uJ I ju^U LoLoj i^^jJI j«JL«J! 
u a. 1 1 a II ^LajjVI ^Ljj>. j-jSij 4jja_u!jlLj/! ^1 (jjSLj La ^^>-i i 41x2X1 j 

^H**-^ o' ^ J t^"' '"J (j-I (jLxujVI (jV ij_uJuJI CjVjLkJ, (jj'j-^' (jr^ 
Jlj>. ^ I c s lj '"-^ ua-x> Ja-iiej £_a*4j>JU \ V|j i^LajJI Cltla-La £_a"Ijt_a 

(jr ii . 1974 j»Lc (^LLaj^jJI (jLtj_JI (j nl-r a ( _ ;r 3 «j uu-il^ J-jax-ij nj-ujij 

j«^!jJJ i^a-Jlj 1 I j 1 -»»"' ■ " « V Lcl^iajs 'LjJJ <j1-J (^ =e - L « 3 l lS 1 -^' J ' " ^ 

Jj-^. Lx-a ifs-L»JI J-aVl 2 j j J-I^J £x*jj>J.I ^Laj tU>Lojl ^ic 3-bVl 
(^_L>JLl jL>uVI iJ7 ss-u^\j i L_u^_aJ-a Ij-ai LllSj Ja 1 ) VI i ^ r u3LaJLI J*^ uilLtl 

. <L»-ilj 4g. I i ir-i ^ JaLlI ^1 

j^sui ^i v« v ^1 ^is-jVi ^i 4^.l>. tj> ll^j 

^Jl dilj ,j-a Vjj 4j*.L>. ^ Lul iSLusJljiJI (j^LjJI (j-II ij-uiiLI u A 1 .ill 
£)--a J_iJL>. (_£^** i u a ^Jl < a * q~\ Lfll.u3.aj *^^T^". , ,. « 4ja^9 "*JuJL>. 4_iJt_uljILi_ol 
' jaoLaje-iJI ( j-a mi j^ILa ^jt ^ilaj 1 * L*L>. Lul . j-uJLLlI ' " 1 (jl (jr^- 5j J-**JI 
f^yJl «L>-La_i J_aVI (j-S-Ij , d j U lj "* T ' J ' lj ' ^ J-<ilj i4_uLjljI jii^l 

cL^_jL»_a J^-i (j-a iii**i i nl V ^ ckjj ^ JLJ S^stj-a J < 5j jj- 0 

,_3^j 1 4_lSLa-l I <"«\l .****.. ..t I jj^i ^ aj 1 1 ^"j 4i«IL>>J,l .****. ...II jj^s 4_JljILa 

I * ■ j 1 a J ^ji V ^JL^_jJI (^5-1! Ljj-Ajo ^ji pi < ajl ^jL) jj-ajj 3j-i^£ 

j_lC j_aL>JI j_uJijJI (j^-Ij ' L^jl j SLl>JI jj* £ 1 jj-lm j_uJ(jJLi3 .Jl MitLi 

SLuJlJI (jLcuj^l 3^sjLla 1 ,i"i<j V i^jJI ^jl 1 n"U (^^jjS^I j_uJuJI i4j>-jII 
. SLpJI JJLC j-uJllII I jut JiLa 1 1 1 aj ] 4jJl2j>JI <GljJ^2 (Jj i<- i i n-fc^ 
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Envirocancerologie<_jT j^Lill jl^ jl_i>J1 jL^e_a juju u jjI^jJI 1983 

((jLllLoI) JjjZu-O «L*_aL>. jLL>Jl JL<j_^t_^ J_jjlj_u j^Il^jJI 4jj-tTu-iJ 1 Lo- jJ^_uJ 1 ^JL^. 
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